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For more than 60 years 
this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 


Telephone : Penarth 300 Telegrams : ‘* Cement, Penarth” 
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St. George’s Hall, 
Liverpool, completed in 
1854, provides a classic 
example of Greek 
architecture adapted to 
modern requirements. 


It is perhaps fitting that 

the massive timber roof 

destroyed by fire in 1941 

should have been replaced 

by one of steel fireproof 
construction and covered with 
Ruberoid Insulated Metal Roofing, 
the most effective of the modern 
roofing systems. 


RUBEROID 
ROOFING 


THE RUBEROID COMPANY LIMITED 
16, COMMONWEALTH HOUSE 
1-19 NEW OXFORD STREET, LONDON, W.C.! 


A 


Photographs are reproduced by the courtesy of 
Ronald Bradbury, Ph.D., F.R.I.B.A., A.M.T.P.I. 
City Architect, Liverpool Corporation. 


Architects and Engineers are 
invited to write for the range 
of Ruberoid Technical Catalogues. 


it 
THE STORY OF A ROOF 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 


Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 
BRANCH OFFICE: 6, WINCOLMLEE, HULL. Telephone: Hull 33501 
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Consulting Engineers : L G Mouchel & Partners 


Constructing the superstructure and 300-ft. high chimney for the 
Power Station at Plymouth for the British Electricity Authority 


John Laing and Son Limited, Building and Civil Engineering 
Contractors, London, Carlisle, Johannesburg and Lusaka 
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Design 


Bend 
and Fix 


We can undertake prompt execution of all orders for this work. We can quote 
as follows, and will be glad to have your enquiries :— 
Reinforcement Design. 
Supply, Bend and Fix to specification. 
Supply and Bend to specification. 
Alternatively, customer’s own material can 
be bent and fixed, or fixed only. 


Whatever we do ,ou can count on first class service from the most modern 
contractors in the trade. We can save you time, money and worry—usually 
all three ; so if your next contract includes reinforcement, get in touch with us 
and let us tell you what we can do. 


Consult us regarding our Mobile Power Bender. 


General 


BAR BENDING & FIXING DEPT. 


GENERAL STEEL & IRON CO LTD - SPRINGFIELD RD - HAYES - MIDDLESEX 
Telephone: SOUTHALL 3221 
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SHELL ROOF 
CONSTRUCTION 


FOR THE DOMES AT THE TYNE TUNNEL 


constructed over the two entrance halls to the escalators of the tunnel, comprising concrete shell 

structures almost elliptical in plan, with a major axis of 60 ft. 6 in. and a minor axis of 54 ft.6 in., 

and with a thickness of 2} in. Designed by Mr. C. V. Blumfield. Consulting Engineers: Messrs. 
Hay and Anderson. 


CARRIED OUT BY 


PURDIE LUMSDEN 
CO. LTD. 


CONTRACTORS FOR CIVIL ENGINEERING 
AND ALL KINDS OF 
REINFORCED CONCRETE CONSTRUCTION 


25 OXFORD STREET .% NEWCASTLE-ON-TYNE 
Telephone : 27367/8/9 er Telegrams : Piling, Newcastle 
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-CONCREAM 


| This non-staining, smooth and easy working 


white mould oil can be used with confidence 


_ on all classes of in situ and precast concrete 
_ work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


_ This non-staining and non-separating mould 
_ oil is made specially for use on steel shuttering 


and moulds where vibrators are used, and 


’ provides a good film which is not readily 


_ moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
uced for use with a spray gun. It can 
used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


res.” 


Experience has shown that the produciion of 

and in situ prestressed concrete needs 

& special mould compound, and in collabora- 

with leading prestressed specialists we 

we produced Grade “P.S.’" Mould Com- 
pound for this class of work. 


rea.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS | OF 
CONCRETE MOULD OILS 


We specialise in tne production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854 Telegrams : ‘* Columba, Leeds, 3.” 
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17 FT. CANTILEVER SLABS 


PRESTRESSED CONCRETE 


demonstrates some of the out- 
standing qualities of prestressed 
concrete. The concrete was 
made in short sections, assembled 
with dry joints, and prestressed 
on the site. The hilt and blade 
of the sword, standing 50 ft. 
high, are prestressed by three }” 
diameter ‘ MACALLOY Steel 
Bars. 
The handguard is of special 
interest. Comprising two canti- 
levers 17 ft. long, with an overall 
wing span of 36 ft., it is designed 
to sustain point loads of 400 Ib. 
at the tips. The cross-section of 
each wing measures 24” X 6” at 
the root, tapering to 3” deep at 
the tip. The cantilevers are pre- 
stressed with four }” diameter 
*“MACALLOY’ Steel Bars. 
The total weight of bars in the made of prestressed concrete 
complete structure is 560 Ib. 
Lee-McCall fittings and pre- BY THE 
stressing equipment were used 


throughout. LEE-McCALL SYSTEM 


McCALL AND COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH, SHEFFIELD AND AT LONDON 1 
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SAVE TIME 


The 1951 ARD-50 MODEL illustrated above is driven by an electric motor, and the position is shown of the 

pedal and hand control levers. It is supplied complete with standard accessories and fitted with an electrid 

Motor, a Ruston & Hornsby petrol-paraffin engine, a Petter’s petrol engine or Diesel engine. It is superio 

to all other types in speed, accuracy, simplicity and economy. The automatic control is governed by the 

fluted member (Brit. Pat. No. 469,649) which permits the desired bending angle to be set mathematically 
This model is a double-disc machine which will bend all diameter bars from } in. to 2 in. 


1951 RAS-40 MODEL. The 1951 RAS-40 MODEL illustrated below is a single-dis¢ 


achine for bending bars up to I} in. It has been designed for the special purpose of enabling the 

ntractor to obtain an extraordinarily high bending production of bars up to Ij in. Its speed has been 

creased to a practical limit of 8 to 10 r.p.m., and a full hook bar takes three seconds bending time. Its 

mple operation enables the maximum high speed to be easily maintained with accuracy in bending. Send 
for full details. This model can be supplied motorised or engine-driven. 


CEMENT & 


SECOND AVENUE, 
Telephone: Chatham 45580. Te 
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BAR-BENDING 


The illustration above shows the bending of an angle loop in one operation with the 195! ARD-50 Model. 

This model is invaluable for repetition bending, and is fitted with a cantilever backrest for multiple bending 

of small diameter bars shown in the illustration below. We also supply, at extra cost, a special device for 

bending hoops and spirals, and formers and backrests for special steel, such as “Isteg,” “‘ Square 

Grip,” “‘ Twisteel,” etc. The 1951 ARD-50 Model is in full production, and complete details will be 
sent on request. 


POWER BAR GUTTERS 


| Send for our illustrated catalogue giving details of the BRRL.SOA model 
high-speed shearing machine. It cuts mild steel rods up to 2 in. diameter, 
makes 28 cuts per minute, and 2 in. diameter bars require one cut only. 


TEEL LTD. 


‘HATHAM, 
; and Cables: Cembelgi, Chatham 
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COMPANY 


MANUFACTURERS OF 
THE BEST BUILDERS 


HOISTS inTHE WORLO ANT perronmances 
cwt., 
QUEEN 

MOBILE-EXTENSIBLE 4) Net Plat- 

HOIST a form Loads. 


@ THE MOST MOBILE 
@MUCH STRONGER Ia 14 feet 

THROUGHOUT Th 


@eTHE FASTEST to 


@ THE ORIGINAL— , 100 feet 
true mobile hoist. Free 
from all experiment and ff , height of 
gadgets. Hundreds sold 
and working through- 
out the world. 


_ PATENTED FEATURES. OTHER PATENTS Z 
APPLIED FOR. 


Send for Illustrated Brochure. 


am, BRITISH HOIST« CRANE (0. 


ANTS: MOON RAKER...; 


[PSWICH R° TRADING ESTATE, SLOUGH 
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AND PARTNERS LTD. 


ENGINEERS AND CONTRACTORS 
REINFORCED CONCRETE SPECIALISTS 


Part of Circulating Water System at Brighton ‘B’ Power Station 
for The British Electricity Authority. 


Consulting Engineers: Sir William Halcrow & Partners, MM.I.C.E. 


10 SUDBURY HILL 
HARROW ON THE HILL 
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for the best and 
most dependable 
«reinforcement service 


during consult 


HELICAL BAR 


& ENGINEERING CO.LTD. 


i 


: The well-known and widely used “ Helical Bar Reinforcement 

: Service ”’ is available for contracts of all sizes throughout the 
country. It is a service that has proved to be unbeatable in 
efficiency and economy. Let us submit quotations for your 
next contract. We can supply bars in lengths up to 40 ft., 
in diameters up to I} in., supply bars bent and ready for fixing, 
or supply, and fix bars on the contract including : 


SPIRAL AND HELICAL BINDING UP TO { IN. DIA. 
AND RADIUSING UP TO I IN. DIA. 


HEAD OFFICE : 82 Victoria Street, London, $.W.!. Telephone: Victoria 6838 (6 lines). 
WORKS : 67 Woolwich Church Street, London, S.E.18. Telephone: Woolwich 2392. 
MIDLAND OFFICE: 183 Broad Street, Birmingham. Telephone: Birmingham Midland 5382. 


And at Newcastle-on-Tyne. Telephone: Newcastle-on-Tyne 27744. 
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The illustration shows the steel reinforcement in construction of foundations of new blast furnaces, at Margam Steelworks 
reconstruction, for the Steel Company of Wales Limited. 


SIR ROBERT 


McALPINE 


& SONS, LTD. 


We are the builders of the largest reinforced concrete structures in Great Britain, including factories, 
offices, flats, etc. Our organization, our great experience, and the special methods we have evolved, 
place us in an unrivalled position to carry out this class of work economically and at exceptional speed. 


80 PARK LANE, LONDON, W.|! 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
* based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


yj Specialists in the Repair of Engineering Structures 
GUNITE 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


the FLOORS the new 


Tyne Tunnels are 

constructed of / TYZACK’s 
The pedestrian tunnel and the tunnel for precast concrete 


forced concrete slabs manufactured by us. 


SAMUEL TYZACK & CO. LTD. 
FULWELL ROAD, - SUNDERLAND 


THE LARGEST PRECAST CONCRETE MAKERS IN THE NORTH OF ENGLAND 
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The strength of 1: 2: 4 concrete of 6,250 lbs. per 


sq. inch as shown above can always be attained 
under average field conditions. Exceptionally high 
figures attained under test have not been indicated. 
The practical value of great strength is obvious — 


Concrete in ONE DAY and FOR ANY PURPOSE 


—at a strength exceeding that of 


Portland cement 3 months old. 


LAFARGE ALUMINOUS CEMENT CO. LTD., 73, BROOK ST., W.1. Tel.: MAYfair 8546 


@3.1040B. 
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alee Executive 


CONCRETE SLEEPERS 


British Patents Nos. 569573-16779/43 
and Patented in other countries 


pre-stressed 
positive anchorage 


| 


|STENT PRECAST CONCRETE 
LTD. 


Sales: |, Victoria St., London, S.W.1 
Telephone: Whitehall 2573 


Works: Dagenham Dock, Essex 
Telephone: Rainham (Essex) 780 


Agents for Wales and South-West England : T.L. LOWE, be 
B.Sc.Eng., A.M.1.C.E., M.inst.M.E. ; DAVIES, MIDDLETO! 
A DAVIES, LTD., 9, Museum Place, CARDIFF. Telephone : 
Cardiff 2370/1. 


Midland Agent: FABIAN j. M. JACKSON, M.in.B.E., 

roug' > St. Mary's Rd., 

MANCHESTER, 10. Telephone: FAI 2623. 
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BLADES 
CROPPING & 
BENDING 
MACHINES 


Contact 


PUNCHES, DIES & BLADES 


LTD. 
93-94 Chancery Lane, London, W.C.2 


Telephone : 
HOLborn 


SSSS 


For 
EFFECTIVE INSULATING 
CONCRETE SCREEDS 
* 
VERMICULITE 


“VERROMIC 


(BRAND) 


AGGREGATES 


* 
SEND FOR INFORMATION LEAFLET No. B23 


VERMICULITE INSULATING Co., Ltd. 
324, GRAY’S INN ROAD, LONDON, W.C.|1 
Tel.: Terminus 9674-5 


Also at 
81 Edmund St., BIRMINGHAM, 3. Tel.: Central 2565 
163 West George St., GLASGOW, C.2. Tel. : Central 0274 
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GLASCRETE 


@ Reinforced Concrete and Glass @ 


When you select GLAS- 
CRETE you choose a method 
and a building material with a 
“ fitness of purpose” unsurpassed 
by any other medium !—besides, 
itis fire and fume resisting, rust- 
proof—and does not require 
painting. 


Technical details 
from the producers 


The illustration, one of Messrs. Eo A 

May & Baker's premises, shows 

good use of GLASCRETE by their “a Kl & 

Architect: E. D. Mills, Esq., \\ Sie 

F.R.LB.A. 181: Queen Victoria St, LONDON.«<s 
Telephone: CENTRAL 5866 (5 lines) 


dustless floors 


Concrete dust is fatal to machinery, a severe inconveni- 
ence to operatives and a constant menace to production. 


“CCC CASEHARDENING” process produces a floor which is not only 
hard—so hard that even by the drastic use of a wire scratch broom no concrete 
dust can be raised—but is also impervious to water and resistant to the destruc- 
tive action of oils, grease and soda. 


““CCC Casehardening "’ process is applied only by our trained staff and the 
result is guaranteed. 


“CCC” PREMIX for Waterproofing, Rapid Hardening, 
and Toughening Concrete 


CONCRETE. 


CASEHARDENING 


CRESCENT WHARF: BIRMINGHAM 
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prestressed and 
precast concrete 
for building and 
engineering 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


B. CONCRETE CO L» 


_ Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey. 
Telephone : Epsom 4041/4042. Telephone : Egham 3092/3093. 


VIBRATOR 


forcompacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in{our works. 


JANUARY, 1951. 


The ““CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds ; Tile Abrasion 


Appa 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WHLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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BUILDING AND CIVIL ENGINEERING 
REINFORCED AND PRESTRESSED CONCRETE 


DOUGLAS 


PILING - HEAVY FOUNDATIONS - ROADS - BRIDGES - AIRFIELDS 
FACTORIES - SEWERS - RAILWAYS - BUNKERS - COFFERDAMS 


ROBERT M. DOUGLAS (CONTRACTORS) LTD. 


395 GEORGE ROAD, BIRMINGHAM, 23 Telephone : Birchfields 4541 


WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced ced Concrete. 


WILLIAM BOYER & SONS, LT LTD. 


Sand and Ballast Spectaliete 
DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY, IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 


Telephone: Paddington 2024 (3 lines). MEMBERS OF B.S. @ A.T.A. 


AQUAREP 


SEND FOR for 100". 
DETAILS WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. 


DEPTFORD Tel. TiDewsy 1486-7 LONDON,S.E. 
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CEMENT 


SUBMARINE BRAND 


THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 
NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses 


For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and impervious to water, 
oil, etc., without any form of surface 
coating. 


For PAVING 

Produces a hard wearing PAVING, dust- 
less and proof against penetration by water, 
etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. — 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


29 TOCK SQUARE, Phone 
SUPER CEMENT LTD., 1008 


and 6278 
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@@ The time has come . . . to talk of many 


things ! of shoes — and ships — and sealing 
wax — of cabbages — and kings : ” As soon 
as we touch upon the diverse uses of 
Expanded Metal we, like Lewis Carroll's 
Walrus, cannot help but ‘talk of many 


things because . . . 
The Keynote of Expanded Metal is 
Adaptability 


It is universally used as reinforcement for con- 
crete or lathing for plasterwork and yet it is 
equally successful as a decorative ceiling of 
colour-anodised Expanded Aluminium. 

From walkways to letter trays ; reinforcement 
to decor; openwork partitions to loudspeaker 
grilles; bedlamps to guards for machinery — 
such diversity of use provides evidence of the 
hundred and one ways in which men take ad- 
vantage of the remarkable adaptability of 
Expanded Metal. 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


TATE GALLERY, LON 
( Above) : Expanded Metal lath- 
ing and plaster ceilings at the 
Duveen Sculpture Galleries. 


Architects : Messrs. Romaine- 
Walker & Jenkins, A/F.R.1.B.A., 
London, in collaboration with 
the late Mr. John Russell Pope. 
Consulting Engineers: Messrs. 
Reade, Jackson & Parry, London. 


( Below) : Expanded Metal fore 
and aft gangways on M.T. 
Waziristan built by Lith- 
gows Ltd., Port Glasgow. 


THE M.T. WAZIRISTAN” 


Expanded Metal Produets 


The Expanded Metal Company, Limited 
Burwood House, Caxton Street, 8.W.1. WHItehall 1736 
STRANTON WORKS, WEST HARTLEPOOL. HARTLEPOOLS 2194 


ALSO AT: ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE, 
CARDIFF, EXETER, GLASGOW, LEEDS, MANCHESTER 
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ICKHAM Builders’ Hoists, all 

models, include quick fitting Tower 
Masts which take substantially less time 
to erect. The Mast sections are de- 
signed to butt on to each other and so 
rabbetted as to be automatically self- 
aligning. Sections are held together 
by six bolts only, no fish plates being 
required. The Power unit is totally 
enclosed in a steel housing affording 
complete protection. All Wickham 
Friction Winches are fitted with self- 
aligning ball and/or roller bearings, 
giving longer life and lower maintenance 
costs. All Wickham Builders’ Hoists 
are fitted with an Automatic platform 
control which increases the life of 
the wire bond and prevents crashed 
platforms. 


WICKHAM PRODUCTS 


Builders’ Hoists (Mobile and 
Static), Passenger Hoists, 
Concrete Elevators, Dia- 
phragm Pumps, Power 
Winches, Portable Winches, Please write to us for interesting literature 
Brick Barrows, Safety Gates and the name of our agent in your area. 


TAKE IT UP WITH 


WICKHAM 
ENGINEERING CO. LTD. LE 


(Dept. 4) 34 VICTORIA ST., LONDON, S.W.1I. Phone: ABBEY 5967-8 


Grams: Wicamite Sowest London 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.1 
TELEPHONE: ABBEY 5726-7-8. 
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KWIKFORM LTD., WATERLOO RD., BIRMINGHAM 25 
London Office: 66, Victoria Street, S.W.1. 
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Service tunnel constructed 


Foundation works for large 
with standard formwork. Midland Iron Works. 


...the adaptable 


concrete formwork 


is designed to meet the widest possible variety of uses: Double or 
Single Face Work: Columns: Beams: Piers: Battered Retaining 
Walls, etc., etc. 


Patents granted or pending in all principal countries of the world. 
Descriptive schedule No. 2599 with terms for hire or purchase will be sent on request. 


Construction of houses in 
Formwork erected for con- ““No-Fines”’ concrete for 
struction of Silos. large Government authorities. 


a 
L.G.B. 
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Candy Filter House for South-West Suburban Water Company. 
Mr. H. Austin Palmer, Engineer. 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of | 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 


THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311. Engravers to ‘‘ Concrete.” 
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BY THE 


LIVERPOOL ARTIFICIAL STONE CO. LTD. 


USING 


TRILLOR ELECTRIC VIBRATORS 
AND QUICK RELEASE. FITMENTS 


TYPE V350 


VIBRATING EQUIPMENT 
for QUALITY CONCRETE 


Includes vibrating tables, internal vibrators, external vibrators, petrol and electric vibrating tampers, 
vibrating screens, and pan vibrators. We also manufacture electric motors, petrol engines, builders’ 
hoists and winches, and hydraulic bar croppers. 


E. P. ALLAM & CO. LTD. 


LONDON: 45 Great Peter Street, $.W.1. Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, C.5. South 0186. Works : Eastwood, Southend-on-Sea. Tel.: Eastwood 55243 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 

Smaller PC4—8/10 cu. yds. per 


hour. 
Range up to i25 ft. vertical or 
1.250 ft. 


t 


‘CONCRETE 
BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


@ Life of Pump practically indefinite: all essential surfaces in 
contact with concrete are renewable. 


@ Pumpable concrete must of necessity be good concrete. 


@ Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


@ The continuous output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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PRESTRESSED CONCRETE PILES 


A repeat order for 10” x 10" prestressed precast piles 


We hold a comprehensive stock of 10” x 10” and 12” x 12” 
prestressed piles ranging in length from 15 ft. to 50 ft. for 


immediate delivery by rail, road, or water. 


THE ADVANTAGES OF PRESTRESSED PILES 
ARE 


% A SAVING OF STEEL UP TO 75%, 

%* A SAVING IN DEAD WEIGHT 

%& GREATER RESISTANCE TO BENDING 

%& GREATER RESISTANCE TO PENETRATION BY LIQUIDS 


% FREEDOM FROM DAMAGE BY TRANSPORT, HANDLING 
& PITCHING 


Solid or hollow prestressed precast piles up to 100 ft. long cast 


to customers’ requirements 


CONCRETE DEVELOPMENT CO. LTD. 


THORNEY LANE, IVER, BUCKS. Telephone : IVER 809 
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POWER 


FOR EVERY 
PURPOSE — 


BY FORD 


The fact that Ford Engines are used for so many 
different kinds of industrial equipment proves not 
only their versatility but their well-earned popularity. 
Manufacturers have specified these tough, precision- 
built engines for widely different kinds of machinery 
—cement mixers, pumping sets, road rollers, stone 
crushers, air compressors and many other major 
items of industrial equipment. Users have found 
them tough, steady workers, utterly reliable 
and extremely simple to maintain. They range 
from 23 to 85 b.h.p. and there is also a Petrol 
Vaporising Oil Engine for particularly heavy 
work. Genuine, low-priced Ford Spares 
are available throughout the country. 


ENGINES 8H.P. 10 H.P. 
\ 30 H.P. 


The advice of our Industrial 
Unit Department is freely at 
your disposal on any power 


FOR INDUSTRIAL EQUIPMENT 


FORD MOTOR COMPANY LIMITED, DAGENHAM, ESSEX 
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CHRISTIANI 
NIELSEN 


REINFORCED CONCRETE 


Reinforced Concrete Shell Roof 


54 VICTORIA STREET, LONDON, S.W.1 


TELEPHONE: VICTORIA 6152 


| 

q 
° 

a 

} g 5 » 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


JANUARY, 1951. 


INSEPARABLE 


All honour to these great pioneers, whose achievements laid the 
foundations of much we have to-day. Their names are coupled 
in the scroll of fame. 


To leave the abstract for the concrete, Franki are laying the 
foundations of much we shall have to-morrow. Those responsible 
for the construction of Steel Mills, Factories, Generating Stations 
and the like know full well the worth of this well proved system of 
cast-in-situ piling. Indeed, many of them never think of founda- 
tion piling without envisaging Franki Piles. Thus one word has 
emerged—FRANKIPILES, standing for the safest, quickest and 
most economical method of piled foundations. 


FRANKI « PILES 


THE FRANKI COMPRESSED PILE 
COMPANY LIMITED 
39 VICTORIA STREET, LONDON, S.W.1 


Telephone: ABBey 6006-9 
Telegrams : FRANKIPILE, SOWEST, LONDON 


SOUTH AFRICA: THE FRANKI PILE CO. of S.A. (Pty.) LTD., DURBAN and CAPE TOWN 
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“ MESHWELD ” is an electrically 
welded High Tensile mesh rein- 
forcement manufactured by us # 
and supplied in rolls or sheets to any 
specification. We design, 
supply, bend and fix all kinds of steel 
reinforcement for concrete work. 


T.C.JonessCo. Ltd 


REINFORCEMENT ENGINEERS 
WOOD LANE - LONDON, W.12 
"Phone : SHEpherds Bush 2020 


BUTE STREET - CARDIFF 
* Phone : Cardiff 8546 


OCE/5011/J R11 
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Channels 


4 


WALLS, COLUMNS, 
BEAMS, 
SUSPENDED FLOORS, 
ETC. 


Simple Formwork for STEEL Shuttering to Concrete 


RAPID METAL DEVELOPMENTS L® 


209 WALSALL ROAD, PERRY BARR, BIRMINGHAM, 22b 


‘pHone:- 5543 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 
the very wide experience we have had in this 
class of work. We undertake contracts in any 
part of the country, and invite Engineers and 


“Architects to include our name on their lists 


for future enquiries. 


THORNTON SONS LTD 


WELLINGTON ROAD 
LIVERPOOL 


‘ 
CONCRETE 
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Permaply is a 

new material which is 

resistant to rot, mould and 

pest attack under all climatic 

conditions. It will not delaminate 

even if left unpainted in the open. 
PERMAPLY IS FREE OF LICENCE. 
Send for a copy of the Permaply brochure. 


PERMAP LY e a Venesta product 


FOR CONCRETE SHUTTERING 


on concrete. 


¢ Is light, flexible and durable. 


¢ Has a long life and has been 
re-used for as many as 200 
times. 


VENESTA LIMITED 
VINTRY HOUSE QUEEN STREET PLACE * LONDON: E.C.4 Tel. CENtral 3060 
175-181 
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Architects ;: Architects’ Co-operative Partnership, 34 Gordon Square, London, W.C.1. 
Consulting Engineers: Ove Arup & Partners, 8 Fitzroy Street, London, W.!. 


Shell Reinforced Concrete in 


Domed Roofs and Barrel Vaults 


GEE 


WALKER & SLATER. LTD 


An important and very extensive factory, wholly of reinforced concrete, and now in course of 
completion at Brynmawr, South Wales. 


Prominent among other striking features, is a series of nine concrete shell domical roof forms, 
each over 80 ft. by 60 ft., covering the main production area. Roofing to other portions is by means 
of concrete shell barrel vaulting. 


The general character and ultra-modern design of the building may probably have an influence on 
the design of large factories in the coming years. 


100 PARK LANE, LONDON, W.1. 
UTTOXETER OLD ROAD, DERBY, and COYCHURCH RD., BRIDGEND, GLAM. 
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SPECIALISTS 


We invite ing 
for new or old str 


and Renderings 
kind In any part 


of the country. 


TRADE MARK 


Benders 


The machine illustrated is the model 
2A BAR Bending Machine for the 
accurate and rapid cold bending, to 
precise measurement, of mild steel 
reinforcing bars up to | 4” diameter. 


For full particulars of this and other Kennedy 


Bending Machines, write to :— 


W. KENNEDY LTD., Dept. C, STATION WORKS, 
WEST DRAYTON, MIDDX. Phone: West Drayton 2084 


ANCHORAGES TO 
CONCRETE 


SPEARPOINT Floor Clips to anchor 
wood floors to concrete. 


DOVETAIL Masonry Siot & Anchors 
to anchor brick and stone facings to 
concrete. 


ANKORTITE Box Fittings. 


ABBEY BUILDING SUPPLIES CO. 


6 Waldemar Road, Wimbledon, LONDON, S.W.19 
Telephone : Wimbledon 4178. 


MaI9 


FABRIC 


CLL 


x1 
MULCA 
LTD. 
CO. (CONTRACTORS) 
Telephone: Crowe 2265-6 
i 
AT 
| 
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Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, 
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—and it’s still as good 


as when it was laid” 


REINFORCED CONCRETE LASTS 


ROAD REINFORCEMENT 


STAFFORD Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 
Newcastle, Sheffield, Cardiff, Glasgow, Dublin, Belfast 
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TRENTHAM 
GRAVEL Co. 


HEAD OFFICE: LORDSLEY QUARRIES, 
WILLOUGHBRIDGE, 
Nr. MARKET DRAYTON, 
SHROPSHIRE 


Pipe Gate 304/5. 
Aggregate, Stoke-on-Trent. 


We do not 


TAR-SPRAY ROADS 


Telephone : 
Telegrams : 


WARRINGTON MANCHESTER 


STOCKPORT 


or make 


CONCRETE. 


FRODSHAM 


NORTHWICH MACCLESFIELD 


We make good 


NANT WICH 


WHITCHURCH 


good Concrete LORDSLEY QUARRY 


MA DRAY TON 


Tar-Spraying and 


possible. 


SHREWSBURY 


| QUARRIES: 


WELLINGTON 


WILLOUGHBRIDGE, 


PIPE GATE, Nr. WOORE, 


CHESHIRE 


LORDSLEY, 
Nr. MARKET DRAYTON, 
SHROPSHIRE 


| 
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Established 1834 


WILLIAM 


AND SON LIMITED 


Building Contractors 


* 


Head Office and Works: 
STRATTON STREET, BRISTOL, 2 


Telegrams: CONSTRUCT, BRISTOL Telephone: 22132 (six lines) 


and at 


113, CATHEDRAL ROAD, CARDIFF 
Telegrams: Cardiff 8230/1 


CONTRACTORS for REINFORCED and PRESTRESSED CONCRETE 
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WATERLOO BRIDGE 


Engineers : Messrs. Rendel, Palmer and Tritton. 
Architect : Sir Giles Gilbert Scott, R.A. 


Chief Engineer of the London County Council: 
Mr. T. Peirson Frank, M.Inst.C.E., F.S.I. 


Contractors: Messrs. Peter Lind & Co., Ltd. 


USED IN THE CONSTRUCTION 
OF THIS MAGNIFICENT BRIDGE 


TELEPHONE : GROSVENOR 4100 


105, PICCADILLY, LONDON, W.1. eee 


CABLES: TUNNELITE, LONDON 
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THE FIRST PRESTRESSED POST-TENSIONED 
FIXED ARCH BRIDGE CONSTRUCTION 


The construction comprises two main prestressed post-tensioned arches 
spanned by prestressed pre-tensioned decking slabs. The arches are 
post-tensioned by the “‘ Freyssinet”’ system. The span is 45 ft. clear and 


the design load is 100 lbs. per sup. ft. The depth of the arches at mid 
span is 9 inches. 


CONSTRUCTED FOR THE CHANCELLOR, MASTERS AND SCHOLARS 
OF THE UNIVERSITY OF OXFORD 


* 


Design and Supervision by : R. Travers Morgan & Partners, Consulting Engineers 


THIS SPECIALISED WORK WAS CARRIED OUT BY 


HEAD OFFICE AND WORKS: RUISLIP ROAD, SOUTHALL, MIDDX. PHONE: WAXLOW 2366. GRAMS: TAYWOOD, SOUTHALL. 
CODE: BENTLEY'S SECOND. LONDON OFFICE: 10 PARK STREET, W.1. PHONE: GROSVENOR 8871. 
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Castelo 
do Bode 
Dam 
Portugal 


The The use of Breco Aerial Ropeways in the 
construction of this important contract is an 
soluti on excellent example of modern methods of 
speeding up construction with reduced over- 
head and labour costs for this type of work. 


to many The crossing of rivers and hills—the questions 


of loading and unloading—and all such 
awkward problems are easy of solution by 


Handling Breco Engineers. Breco Aerial Ropeways are 


working efficiently in all parts of the world. 


Problems Write for fully illustrated Catalogue. 


BRECO 


BRITISH ROPEWAYS ENGINEERING CO., LTD. 
Plantation House, Mincing Lane, London, E.C.3 
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TARSLAG have been entrusted 

with all the Civil Engineering Work 

on this £4,000,000 Project.  Illus- 

shows foundations for Melting 

Furnace Plant. Contract includes 250,000 


Reconstruction of Round Oak 
Stee! Works, Brierley Hill. Chief 
Engineer : H. Shaw-jones, Esq. 


cu. yds. of excavation, 15,000 cu. yds. of con- 


crete, etc. 


TARSLAG 


LIMITED 


CONTRACTORS TO ADMIRALTY, AIR MINISTRY, MINIS- 
TRIES OF WORKS, SUPPLY AND OTHER GOVERNMENT 
DEPARTMENTS, MUNICIPALITIES, COUNTY COUNCILS, ETC. 


WOLVERHAMPTON e STOCKTON-ON-TEES ¢ ROTHERHAM 
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x MOISTURE 
VARIATIONS 
IN THE SAND 


% Engineers should specify that the concrete 
mix shall be adjusted for moisture variation 
in the sand, so that the total water in the 
batch shall consist of the water carried in 


the aggregates plus the water added in the 
mixer. 


Use the 
GAMMON - MORGAN 
WATER ESTIMATOR 


The most accurate, simple and rapid 
means of measuring the water 
content in the sand. No weighing 
or chemicals are required, and an 
adequate sample is used. The 
GAMMON - MORGAN WATER 
ESTIMATOR should be available 
alongside every mixer, so that the 
water content of every mix may be 
correctly gauged. Full details will 
be sent on request. 


PRICE £3 3. 0. each 
(9 Canadian or U.S. dollars) 


CARRYING CASE Ils. 6d. 
(4.62 Canadian or U.S. dollars) 


COLCRETE LTD 


TELEPHONE: STROOD 7334. TELEGRAMS: GROUTCRETE, ROCHESTER. 
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COMPLETE POWER HOUSE IN REINFORCED CONCRETE, WITH 
SHELL ROOFS, AT INVERESK PAPER MILLS, MUSSELBURGH 


HOLST 


CIVIL ENGINEERING CONTRACTORS, REINFORCED CONCRETE 


Head Office: NETHERFIELD, BERKHAMSTED, HERTS. Phone: Berkhamsted 1128-30 


Branches at: LONDON - BIRMINGHAM - MANCHESTER - LEEDS - EDINBURGH 
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QUARRIES 


WOLVERHAMPTON 


19. 


51. 


GRAVEL 
SAND BEST 


CUBICALLY CONCRETE 
BROKEN GRAVEL AGGREGATES 


TWICE - WASHED 
GRADED TO IN THE 
SPECIFICATION MIDLANDS 
TWICE - WASHED 
SAND 


ECONOMICAL PRICES Prompt — delivery 


QUOTED FOR 
LARGE AND SMALL by own Lorries 


QUANTITIES. WEEKLY OUTPUT 
2,000 TONS 


Phone : 31108. 


LESLIE HAWKINS LOWE 


CANNOCK ROAD WOLVERHAMPTON 
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LEONARD 


CONTRACTORS FOR REINFORCED CONCRETE, — 
CIVIL ENGINEERING AND BUILDING WORK © 


Included in the long list of contracts carried out by us in reinforced 
concrete is the Railway Bridge near Wigan, illustrated above, 
recently constructed by us for the L.M.S. Railway. Chief 
Engineer: Mr. J. Briggs, M.Inst.C.E. 


Terminal House, HEAD OFFICE : Chancery Chambers, 


Grosvenor Gardens, 55, Brown Street, 
London, S.W.1. ADLINGTON, LANCS. Manchester, 2 


Telephone : Sloane 5842. Telephones : Adlington 264/5/6. Telephone : Blackfriars 3273. 
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SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 
PR ESTRESSED 
STRUCTURAL UNITS 


Cc. H. CHASTON & co. LTD., ESSEX ROAD, ‘HODDESDON, HERTS. 
Telephone: Hoddesdon 2264-5. 


BAR BENDERS 
CUTTERS, ETC. 
for hire 


POWER OR OPERATED MACHINES 
AVAILABLE FOR IMMEDIATE DELIVERY 


SIDNEY L. HILL, LTD. 


REINFORCING SPECIALISTS 


MANFIELD’S BRICKYARD, GUILDFORD ROAD, CRANLEIGH, SURREY 
Telephone: Cranleigh 594. 
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MANUFACTURED BY 


KINNEAR MOODIE 
LTD. 


The illustration above shows sewers lined with pre- 
cast concrete segments, supplied and erected by us. 


CIVIL ENGINEERING CONTRACTORS AND 
SPECIALISTS IN TUNNEL CONSTRUCTION 


LONDON : 299-303 HITHER GREEN LANE, S.E.13. GLASGOW: 121 WEST REGENT STREET 
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Yes, our hands are still somewhat tied . . . While there 
are no restrictions now on selling IBECO, and the number 
of uses for it seems to increase every week, we are still 
limited by the amount of paper we can produce. Never- 
theless, the position is steadily improving, so if you 
have a project where IBECO seems a “ must,” let us 
know. We may be able to slip that knot... 


waterproof concreting 


Aaaéa 
paper: best preventive 
IBECO | 
against drainage into 


porous sub-soils 


C. DAVIDSON AND SONS LIMITED (DEPT. CC6),, BUCKSBURN, ABERDEEN 
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RECONSTRUCTION 
SUPPLIES 
LTD 


Specialists in Precast 
Concrete Structures 


ROMSEY, TELEPHONE : ROMSEY 2124-6 
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At the Cromer Street flats 
Bradford’s were responsible 


hollow block floors, 
staircases, 

reinforced concrete walls 
using special pre-cast 


5 


CONCRETE CONSTRUCTION 


Hollow-block floor laying Be R A D FO R DS 


F. BRADFORD & CO. LTD. - ANGEL ROAD - LONDON N.18 (Tottenham 4267) 
AND 6 LIVERY STREET ~- BIRMINGHAM (Central 2850) 
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SINEX VIBRATORS for CONCRETE 
ROADS and STRUCTURES 


Sinex Electric Vibrators of the pin fixing type are used for compacting concrete roads and 
Structures all over the world. They are extremely simple to attach to any road tamper 
by means of an eccentric pin and bracket, and can be utilised for shutter vibration by this 
same method of attachment. 


Sinex Vibrators can be supplied for any A.C. 
voltage required, and where an electric supply 
is not available we can provide Petrol Electric 
Generators suitably wound. 


Our illustrations show two typical examples of 
the uses of these Multi-Purpose Machines. 


SINEX ELECTRIC 
IMMERSION VIBRATOR 


This illustration shows a Sinex 80-watt electric 
vibrator mounted on a rigid steel lever for use in 
immersion vibration. This method was used very 
largely on the Mulberry Harbour and has since been 
adopted at various contracts in this country and 
abroad, and is universally accepted where shutter 


vibration is not required. 


SURFACE TAMPER 


Illustration shows Sinex 
pin fixing Vibrator mounted 
on Surface Tamper. Vibra- 
tors can supplied 
separately for fixing on to 
tampers constructed by the 
contractor or tampers can 
be supplied complete to 
customer’s specification. 
Generators can also be 
supplied when electric 
supply is not available. 


Our Technical Representa- 
tives will be pleased to call 
to discuss any concrete 
placing problems. 


CONCRETE VIBRATION LIMITED 


2 CAXTON STREET, WESTMINSTER, 8.W.1 Tel.: VIC 7503/5 
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A name that signifies accuracy and 
speed in bar-bending and fixing 


A long and specialised experience in bar-bending and fixing for contracts of every kind and size for 
some of the foremost Engineers and Contractors in the country enables me to offer a service which 
ensures the highest efficiency at the lowest possible cost. Include my name on your list for future 
inquiries. Quotations submitted for contracts in any part of the country. 


E. B. CORNELL, 105 WALMLEY ROAD, WALMLEY, SUTTON COLDFIELD 
Telephone : ASHFIELD 123! 
And 40 PARK ROAD, SUTTON COLDFIELD. 


Telephone : 4835. 


a 


‘SHADEACRETE 
Cement Colours 

give permanent, attractive and economical tinted 
surfaces for all concrete structures and roads 


PRICE LIST, SHADE CARD, LITERATURE, SAMPLES, from 


W. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 


Phone: Duffield 2294/5 COLOUR MAKERS SINCE 1838 Grams: Hawley, Duffield 
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ENGINEERS & DESIGNERS 
IN REINFORCED CONCRETE 


for all types of structures 
including 


FLATS CANTEENS FOUNDATIONS 
FACTORIES SCHOOLS PILING 
WAREHOUSES HOSPITALS BUNKERS 
GARAGES ASSEMBLY HALLS BRIDGES 
DOCK SHEDS RESERVOIRS 


STEEL REINFORCEMENT BARS AND FABRICS SUPPLIED 


Our specialist design service and advice on the use 
of Reinforced Concrete are available on request to : 


THE LIVERSEDGE REINFORCED CONCRETE ENGINEERING CO., LTD. 
3la John Adam Street, Adelphi, Westminster, V/.C.2. 
Telephone: Trafalgar 7441 - 2-3 


glass and ferro-concrete 


ROOFS - PAVEMENTS 
WINDOWS - CANOPIES 
STALLBOARDS 


We supply all types of concrete and glass 

constructions, precast or in situ, con- 

structed by fully experienced craftsmen. 

**LENSCRETE”’ is specified by Govern- 

ment Departments, County Authorities, 

Public Utilities, Consulting Engineers and 
Architects. 


LENSGRETE LTD. 


AGENTS IN ALL PARTS OF THE BRITISH ISLES, DOMINIONS AND COLONIES 
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HERE THE ARCHITECT ONCE SAID 


21°F 
18°F 


NOW says 


Building continues even below zero with EVODE 3°F 
FROST PROTECTIVE IOI T.S. (Treble Strength). 

Tens of thousands of cubic yards of concrete have 

been laid during extreme cold weather with EVODE PROTECTIVE 10! T.S. 

It prevents mortar and concrete from freezing and simultaneously reduces 

the setting time. Has no deleterious effect on the concrete—in fact, the 
strength is increased. Bricklaying in cement mortar can be undertaken 

even in the coldest weather. Simply add to the gauging water. Cheap 

in use. Can be stored indefinitely. Does not corrode steel and there- 

fore has no effect on the reinforcement of concrete. 


EVODE FROST PROTECTIVE IO! T.S. 


EVODE LIMITED, GLOVER STREET, STAFFORD. Telephone: 1590-1-2. ‘Grams ; Evode, Stafford 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 


'Phone: 22480. LEEDS "Grams: “Grease.” 
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LIMITED 


-of all forms of sere. 
concrete structures for 


IO.WESTMINSTER PALACE GARDENS, ARTILLERY ROW, LONDON. SWI. - 
LADAS DRIVE BELFAST - BELFAST 58/00 - WORKS. RIVER RD. BARKING ~RIPPLEWAY 2624 
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Reinforced concrete frame- 
work designed and con- 
structed by The London 


* 
Concrete Mould Linings 
Architects : Messrs. Winter 


& Pickering, London, E.C.1. “ Pluto ” Board is a tough inert resin-bonded asbestos 


Acknowledgements : 


material which ensures :— 
General Builders : Messrs. J. 
H. Durrant & Sons, Roches- @ ‘Stone-Smooth’ finish 
ag @ Timber economy 
@ Minimum cost per cast 


114-116 PARK STREET, LONDON, W.I. 
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PRECAST CONCRETE 
FACING BLOCKS 


by 


Included in the list of generating stations recently erected for 
the North of Scotland Hydro-Electric Board for which we 
supplied the precast concrete facing blocks are those at Clunie 
(illustrated above), Inveruglas and Pitlochry. We are fully 
equipped to carry out precast concrete work of all kinds, and 
we will be pleased to submit quotations for this class of work 
—large or small. 


GEORGE BRUCE 


LIMITED 
SPECIALISTS IN ALL FORMS OF PRECAST CONCRETE AND CAST STONE 
106 CROWN STREET - ABERDEEN 
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Working for Prosperity 


As the walls rise the tempo of the work quickens. You'll see the 
Land-Rover hustling busily back and forth with men and materials. 
And yet it is more than a run-about: with its power take-off and four- 
wheel drive it makes a mobile power unit which can take rough ground 
in its stride and bring power to where it’s wanted—right on the spot. 


WHEREVER THERE'S WORK TO BE DONE 


YOU'LL FIND THE L A N, ID 
OVER 


Britain's most versatile vehicle 


MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 
Cvs-38 
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MAIN CONTRACTORS 
for 


TYNE TUNNEL 


BRAND 


& SON 


CIVIL ENGINEERING 
CONTRACTORS 


FOUNDED 1829 


HEAD OFFICE: 25/27 CHARLES II STREET, 
HAYMARKET, 
LONDON, S.W.1 
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“ REINFORCED CONCRETE ” 


By Professor A. L. L. BAKER 
Professor of Concrete Technology, Imperial College of Science and Technology, London 


312 pages. 185 illustrations. Price 15s. By post: 15s. 9d. 3.50 dollars in Canada and U.S.A. 
Published 1949 
ESCRIBES the theory and practical design of concrete structures of 


all kinds. Invaluable for students and for engineers wishing to acquire 
a sound knowledge of the latest developments of reinforced concrete. Gives 
several methods of analysing indeterminate structures. Designing within 
safe limits is described. Diagrams and tables facilitate the use of theories. 
Examples, working drawings, specification, and extracts from the latest codes 
of practice. Recommended procedure in office and on site based on experience. 
General examples of design. Photographs of notable structures and concrete 


finishes. 


1.—PrincipLtes oF Desicn: Factor of 
safety; Loads and stresses; Safe limits of 
assumptions ; Influence of cost and other fac- 
tors ; Organisation and essential experience ; 
Aesthetic principles. 


2.—STATICALLY INDETERMINATE STRUC- 
TuRES: Elastic deformation ; Slope and deflec- 
tion expressed as elastic weights ; Mohr’s rule ; 
Bending moments at fixed supports. 

Continvous Beams: Bending moments at 
supports determined by the methods of fixed 
points, coefficient-of-restraint, moment-distribu- 
tion, and characteristic points. 


FRAMED STRUCTURES AND ArcHES: The $ik 
method; Muller-Breslau’s solution ; Profile of 
an ideal arch; Application of the general 
elastic equations for fixed arches; A simple 
method of calculating wind moments on frames. 

DisTRIBUTION OF LOAD ON A GROUP OF 
Pires: Analysis; Example; Arrangement of 
piles in jetties. 

SiaBs SPANNING IN Two Directions: Slabs 
supported by beams; Flat-slab beamless con- 
struction. 

Vavutts: The membrane t ‘ 
Semi-ellipsoidal and semi-cylindrical “ shell” 
roofs; Graphical analysis of domes. 


3.—BEAMsS AND StaBs: Theory of reinforced 
concrete; Grip; Shear; Bending; Tee- 


beams ; Rectangular beams and slabs; Elastic 
deformation. 


PracticaL Metuops oF Desicn: Diagrams 
for tee-beams, rectangular beams and slabs; 
Effect of creep; Economical dimensions ; 
Summary of methods; Factor of safety. 


4.—Co_umns anp Struts: Short and long 
columns under axial load ; Columns subjected 
to compression = bending ; Long umns 
eccentrically loaded 


CONTENTS 


Concrete Publications Limited, 14 Dartmouth Street, London, $.W.1, England 


5.—SECONDARY Stresses: Cree Shrink- 
age; Plastic yield; Torsion; Tunundiocs 
stresses. 


6.—PRESTRESSED ConcrRETE: Methods of 
prestressing concrete ; Principles of prestressed 
concrete beams ; Comparison with 
reinforced concrete beams; Advantages of 
using high-grade concrete ‘and steel; End- 
anchored and concrete-gripped wires; Sim- 
plified method of calculating the moment of 
Penge nt Beams of any cross section ; Shear- 

stresses ; Deflection ; Summary ‘of pro- 
ehue for design ; Recommended practice. 

7.—DeEsiGN PRACTICE: PRINCIPLES OF 
mimes Buildings; Bridges; Tanks and 
Bins; Retaining walls and dams; Under- 
ground structures; Jetties and wharves; 
Foundations. 

DetaiI_s OF REINFORCEMENT AND DRAWING 
Orrice Practice: Principles ; of rein- 
torcement; Detailing; Work in the bending 
yard and on the site; Checking calculations 
and drawings; Examples of drawings. 


8.—EstTiIMATING, CosTING, PRoGRESS CHARTS. 


9.—ConcrRETE CONSTRUCTION: Aggregates ; 
Workability, water content, density and 
strength of concrete; Concrete mixtures; 
Making and placing concrete ; Surface finishes ; 
Site planning and inspection ; Specification. 

10.—COMMERCIAL PRACTICE. 

11.—Desicn Data: Working stresses in 
concrete and reinforcement ; Factors for resist- 
ance to bending; Areas of round bars; Super- 
imposed loads for buildings; Velocity and 
——- of wind ; Bearing pressure on ground ; 

labs spanning in two directions, 

12.—GENERAL EXAMPLES. 


13.—Ptastic THEORY. 
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Seelastik is an elastic sealing and caulk- 
ing compound which never shrinks 

or falls out. When set it is tough 
and rubbery and leaves the joint free to 
move. It has a high specific adhesion 

to all building materials and is used 

for sealing any combinations of 

wood, glass, metal, brick, etc. 


and precast concrete 


Six blocks of reinforced concrete flats being built for Seelastik is made by Expandite 
the Edinburgh City Council have their entire shell Lid, who specialise in materials 
sealed with Scelastik. The wall facing is composed 
of precast concrete slabs which fit between double 
columns. Seelastik is used for all joints. 


for sealing joints which move ; 
joint fillers, sealing for concret: 
road joints, for dams, culverts, 
Full technical information on all these products available from— harbour works. 


Expandite Limited 


CUNARD ROAD, LONDON, N.W.10 (ELGAR 5/5!) 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED 
PENETRATION, RELIABILITY, LIFE. 


REDUCED 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 2124 
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BRAITHWAITE & CO 
ENGINEERS LTD 


From 


JANUARY Ist 1951 


The London Offices of the Company 
will be 


DORLAND HOUSE 
REGENT STREET 
LONDON S.W.1 


Telephone: Telegrams : 
Whitehall aa Bromkirk phone 
3993 London 
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Volume XLVI. No. 1. LONDON, JANUARY, IQ5I 


EDITORIAL NOTES 


The ‘* Trades ’’ of Architecture and Engineering. 


ATTEMPTS to find the truth of a statement or the meaning of a word by studying 
statements or words with opposite or contrary meanings have been popular since 
Plato and Socrates so skilfully proved that apparently sensible and truthful 
statements could have no meaning at all or meant something quite different from 
what those who made them thought that they meant. Some United States 
judges seem to be similarly gifted. A dictionary says that a profession is a 
vocation and especially one concerned with a branch of learning or science, and 
that a trade is a mechanical or mercantile employment which is the opposite of 
a profession. Yet a United States judge has ruled that doctors are following a 
trade when they are ministering to the sick, the United States Supreme Court has 
decided that estate agents are engaged in trade, and the United States Depart- 
ment of Justice has assumed that these decisions may be used as the basis of action 
against organisations of architects and engineers. Legal action is not proposed, 
however, merely because the members of these organisations have been found to 
be tradesmen, or against all such organisations, but only in cases where the 
organisation has a scale of fees below which its members may not give their ser- 
vices. The attempt to enforce a minimum scale of fees has been found to be an 
offence against the Sherman Act which prohibits the fixing of prices in restraint of 
trade. The Supreme Court has ruled that “ the fact that a business involves the 
sale of personal services rather than commodities does not take it out of the 
category of trade within the meaning of the Act, for the Act was aimed at com- 
binations organised and directed to control the market by suppression of 
competition in the marketing of goods and services.”’ 

The decision that doctors, architects, engineers, or people engaged in other 
occupations generally called professions, are tradesmen is not therefore based 
on whether they sell advice, medicine, or drawings or other documents prepared 
in a home or office, but only on whether or not they have banded themselves 
together in an association which has issued a scale of charges to which they agree 
to adhere. This, of course, is what every member of a trade union does when he 
agrees not to sell his services at a price less than that laid down from time to time 
by the trade union. Professional societies, however, seldom wish to become trades 
unions, although the purpose of some of them is little else than to safeguard the 
financial intérests of their members. Indeed in recent years the words pro- 
fession and association have actually been incorporated in the title of at least one 
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trade union, and in other cases the titles of trades unions indicate the fact that the 
membership comprises people working in a profession. In some professions 
to-day a person working in a subordinate capacity can be a member of a learned 
society which is not concerned with fees or rates of pay, of a professional society 
which has a scale of fees for an employer but no scale of wages for employees, and 
of a trade union which is concerned solely with the rates of pay of employees and 
in no way takes an interest in the income of the employer (except perhaps to 
reduce it) and is not concerned with the advancement of an art or science (although 
by arranging an occasional lecture it may pretend to do so). He can also be a 
member of an organisation whose aim is to “raise the status ’’ of the whole pro- 
fession of engineering, and is therefore presumably concerned with the advance- 
ment of knowledge, the fees of the employers, and the wages of the employees. 

It is possible that in Great Britain the question of professional fees may be 
raised in a general consideration of business profits, monopolies, the rising cost of 
commodities, and rates of wages. If this should happen any claim that the scales 
of fees issued by professional associations were in restraint of trade or a restrictive 
practice could be avoided if all of them were issued as recommendations only, as 
is already the case with the scales of fees agreed by some professional associations. 
A scale of fees which was recommended only would permit the members to accept 
lower fees if they so desired, and no doubt some would do so. In recent years 
we have so often seen things happen in this country which we believed could only 
happen in other countries that he would be a rash prophet who declared that 
doctors, architects, engineers, and other professional people in Great Britain would 
never be described as tradesmen for the purpose of the law, and scales of pro- 
fessional fees described as restrictive and monopolistic practices in restraint of 
the trades of medicine, architecture, engineering, and other occupations which we 
now call professions. 

Most architects will prefer to describe their profession as an art, and their 
work as the production of artistic designs. This becomes truer year by year as 
the progress of the application of science increases the complexity of many types 
of structures, and makes it more and more difficult for an architect to design a 
structure without employing engineers and other specialists to undertake nearly 
all the work except the plans and elevations, and even these may be increasingly 
influenced by the advice and recommendations of the specialists. It is nowadays 
quite misleading to say that an architect or a consulting engineer is engaged in 
trade, however true it may have been in the case of the architect when he was the 
master builder who designed his works and supervised their erection, or in the case 
of an engineer who is also a contractor. The term engineer is now so commonly 
abused that it is in danger of becoming meaningless. Not only do machine 
operators and fitters generally style themselves engineers, but men working in 
garages often call themselves motor engineers, engine-drivers are locomotive 
engineers, plumbers are sanitation engineers, and so on. The ancient and 
honourable word mechanic is falling into disuse as a result of the present tendency 
to use high-sounding titles which are intended to suggest that a man is what 
he is not. If an Act is passed which deals with the scales of fees issued by 
professional bodies it would be better to use in the Act words which truly 
describe the vocations of the people concerned. 
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Specification for Concrete Work. 
By G. P. MANNING, M.Eng., M.Inst.C.E. 


THE fundamental problem of all engineering is the same, namely, to produce the 
best possible result having regard to all the circumstances in which the work will 
probably be carried out. It is impossible to produce a really good specification 
for any work unless all these circumstances are carefully studied. The cogent 
factors always include: (a) The quantity and quality of the materials available 
(it is assumed that the use of steelwork, brickwork, light alloys, etc., has already 
been considered and that concrete has been decided on) ; (6) The quantity and 
quality of labour available ; (c) The quality of the supervision that will be 
provided ; (d) The amount and type of plant available ; (e) The details of the 
structure. In military work time is often the over-riding factor. In civilian work 
cost is nearly always important and often the main factor. 

MATERIALS.—The production of cement is not part of the civil engineer’s 
work in this country, and acceptance of the British Standard product can scarcely 
be avoided. 

We all know what kind of sand and shingle we should like, and it is tempting 
to write a specification describing it. But what happens if none of the local pits 
can supply it? In parts of Britain the only local aggregate is a porous sandstone, 
and in parts of Eire the only local sand has a fineness modulus of about 1-o. To 
transport sand or shingle adds about 4d. per ton for every mile of distance from 
the pit. Where local aggregates are poor a great deal of preliminary test-cube 
making may be necessary before a final choice of mixture is made. The writer 
has seen a specification calling for a specially-graded sand which none of the many 
pits in or near the London area could supply. 

Proper specification of concrete work always requires a knowledge of local 

sources of aggregate. Visits to pits are far superior to the study of small samples. 
At present aggregates are supplied “ all-in ’’ or divided into coarse (shingle) and 
fine (sand). In future we may have four, namely, coarse shingle, fine shingle, 
coarse sand, and fine sand. This need not necessitate four heaps of aggregate 
on the site, as they could be screened, gauged, and remixed at the pit. 
_ Lasour.—Considering the wage he receives, a really conscientious workman 
is possibly as efficient as any part of the concrete industry but, being human, he 
has his limitations. Curiously enough, in a country famous for good quality and 
sound craftsmanship, the English traditional outlook on concrete as a rough 
mixture to fill foundation trenches dies hard. 

It is useless to specify a high standard of workmanship, or the high standard 
that we hope our efforts will produce in the next generation. All we can ask for 
is the best standard reasonably now available, and specifications must be written 
within this limit. A good set of drawings is a great incentive to good workman- 
ship, yet the most severely-worded specification may be accompanied by a poor 
and obscure set of drawings. If the engineer produces third-rate drawings, he 
cannot expect first-class workmanship. Bonus systems are apt to produce a 
bigger output of poorer work. 

SUPERVISION.—Contracts may be roughly classified by their value as follows. 

Type I.—A {1,000,000 contract will have a resident engineer and agent, 
both with assistants, giving continuous supervision and making regular tests. 
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Type II.—A {£100,000 contract will have a clerk of works and a senior general 
foreman, both of whom, having numerous other duties, can give only intermittent 
technical supervision to the concrete. Regular visits from the offices of the 
engineer and contractor are usual. 

Type III.—A {£10,000 contract will have a foreman, and occasional visits 
from head office. 

Type IV.—A {1000 contract is left to a senior leading hand, with a visit or 
two if convenient. 

It is useless to issue a long technical specification if there will be no one on 
the site properly to interpret or enforce it. A specification that would be excellent 
on a large contract would be misunderstood or ignored on a small contract. The 
length and phraseology must be adjusted to the type of supervision that may 
be expected. 

PLANT.—This is discussed under separate headings in the following. 


The Concrete ‘** Chain.”’ 


Fig. 1 shows the concrete “ chain ’’ of twelve links. 

LINKS I, 2, AND 3. MATERIALS.—These have already been discussed. 

LINK 4. WATER.—The necessity for clean mixing water is too well known 
to warrant further discussion. 

LINK 5. HANDLING MATERIALS.—A good specification will forbid the con- 
tractor to transport, off-load, chute, or stack sand and shingle in such a way that 
it will segregate or get contaminated. 

Link 6. PROpPORTIONS.—Specification for this link depends on the size of 
the contract. The cost of transporting, erecting, and dismantling a batching 
plant, including the pit, and feeding crane, may be £200 in addition to the cost 
of operation, depreciation or hire charges. Ifa contract contained only 100 cu. yd. 
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the plant alone would cost 40s. per cubic yard in addition to operation and deprecia- 
tion charges. If a batching plant saves 4s. per cubic yard compared with hand 
gauging, the contract must contain about 1000 cu. yd. before the plant becomes 
economical. Mechanical batching can be reasonably specified only on contracts 
of TypesI or II. Ona contract of Type IV a visit to the site and careful measure- 
ment of the gauging barrows are necessary. A richer mixture must also be 
specified to allow for errors in gauging on what is virtually an unsupervised 
contract. Gauging by shovels is still all too prevalent on small works. 

When we speak of water-cement ratio we should mean the ratio of water to 
cement in the finished concrete. The water in concrete may be contained in the 
shingle, contained in the sand, added at the mixer, rain, or water seeping up from 
wet ground or wet concrete below. Water may leave concrete by evaporation, 
leakage through joints in the shuttering, or seepage into dry ground or dry concrete 
adjoining. It is difficult to write a specification that will take care of the hour-to- 
hour variations in these eight factors. The slump test is not only inexact and 
subject to variation with the skill of the operator, but even if it were exact it 
could take care of only three of these eight factors. 

Insistence on an experienced mixer-driver and a general description such as 
“medium-dry ’’ mixture is all that can reasonably be specified for outdoor 
unvibrated concrete. The process of specifying a very small slump, followed by 
heated argument and perhaps ingenious subterfuge by the contractor, and 
recriminations on both sides, has little to commend it. If the concrete is to be 
vibrated, special precautions must be specified to eliminate the last five factors 
or poor concrete may result. 

The writer is greatly in favour of the French practice of specifying a minimum 
content of cement per cubic yard. The suggestion that the engineer should 
merely specify a minimum cube strength and leave all else to the contractor 
resembles the cost-plus system of contracting—ideal in theory but very open to 
abuse in practice. 

Link 7. M1x1nc.—Whenever it is warranted by the size of the work, the 
mixer should be big enough to take a batch containing a whole bag of cement. 
With a 1: 2: 4 mixture this means 1} cu. ft. of cement, 2} cu. ft. of sand, and 
5 cu. ft. of shingle, or 83 cu. ft. of unmixed materials. This rules out the 7/5 mixer. 
The engineer should fix the position of the construction joints, and the amount 
of concrete between these joints often determines the minimum size of concrete 
plant required. A 10/7 mixer may be expected to average twenty batches of 
6} cu. ft., or 130 cu. ft., per hour. If this size machine is used to mix the concrete 
for a foundation slab measuring 30 ft. by 30 ft. by 10 ft. thick in hot dry weather, 
the concrete rises only 1? in. per hour. If placed in layers 6 in. thick, one layer 
would be placed every 3} hours and the ‘“‘ monolithic ’’ foundation would comprise 
twenty precast slabs 6 in. thick laid on top of one another. The specification 
must insist on sufficient mixing plant to concrete the work as the engineer intends 
it to be done. 

Link 8. TRANSPORTING.—Methods used for transporting concrete must not 
allow it to segregate. This may be interpreted in two ways, namely, to suit the 
means of transport to the concrete, or to suit the mixture to the means of transport. 
In a technical paper describing a large reinforced concrete structure it was 
stated categorically that the only proper means of handling the concrete was by 
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(CONCRETE) 
means of a chuting plant. If this were true then a “ chutable ’’ mixture had to 
be specified. A mixture will flow along a chute if the sum of the unmixed volumes 
. sand and cement is not less than the volume of shingle. A 1:2:3 or a 

: 14: 2} mixture will flow along a chute, but a 1:2: 4 or 1: 14:3 will not do 
so without segregation or excessive water content. 

Link 9. PLacinc.—As explained under Link 7, successive layers of concrete 
must be placed quickly following one another. Each layer should not exceed 
6 in. in depth. 

LINK 10. CONSOLIDATING.—This consists of two parts, namely, consolidating 
the layer of concrete when placed, and “‘ marrying ’’ this layer into the layer below. 
It is not only necessary to get each layer into place before it has a chance of setting. 
Every layer must be in place before the layer below can dry out or set. 

If a man makes a 6-in. test-cube in five minutes this is at the rate of two- 
thirds man-hour per cubic foot. To give the same degree of consolidation to the 
output of a 10/7 mixer would require 87 men on simple easily-accessible work, 
or, say, 150 men on a deep, narrow, heavily-reinforced wall. The common rule 
of ‘‘ as many men behind the mixer as in front ’’ would provide four men only. 
The test-cube is therefore a check on the seven links that precede it, but gives 
no check at all on the five links that follow it. Unless the men can work inside 
the shutters the distance from the top of the shutter to the top surface of the 
concrete must be limited (say, 6 ft. maximum) or the men will not be able to see 
or reach the work. Where mechanical vibration is used, numerous inspection 
ports must be left. These points must all be dealt with in a good specification. 

A frequent cause of poor consolidation is poor shuttering. That is, as the 
men ram the concrete the shuttering may bulge or shift. The common reaction 
of striking the bulge with a sledge-hammer liquefies the concrete, increases the 
lateral pressure, and increases the size of the bulge. Thereafter the concrete 
would probably be left unrammed. A good specification insists on good shuttering. 

Link 11. CuRING.—An important point often overlooked is that timber 
shuttering is a good insulator. The removal of timber shutters on a cold morning 
following a day’s concreting often causes sudden cooling, with consequent cracking 
of the green concrete. On the other hand, leaving the shutters in place for several 
days is a source of delay and difficulty in times of timber shortage. In these 
times, the engineer must decide in each case which is the lesser evil. 

LINK 12. SHRINKAGE.—Dirty materials and excessive mixing water increase 
the shrinkage of concrete, but even the cleanest and driest concrete will shrink. 
Keeping the concrete continuously wet will delay the rate of shrinkage, but this 
is often impossible. Dividing the structure by expansion joints is a matter of 
design rather than specification, but the effect of shrinkage can often be reduced 
by insisting on concreting the parts of a structure in a certain order. 

Specification and Cost.—The engineer should reckon the cost of every 
restrictive clause he writes and see if he can obtain the same result by other 
methods. For example, is it better to use a dry 1: 2: 4 mixture and insist on 
vibration, or to use a 1: 1} : 3 hand-rammed mixture ? 

Specification and Research. 
that laboratory research is useless. Unfortunately it is not balanced by adequate 
outside research, and thus gives one-sided and distorted views. 

Specification, Codes of Practice, and Standards.—A code must neces- 
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sarily be essentially retrospective. A text-book should be up to date and may 
anticipate the future. Codes and text-books must both range widely in their scope, 
whereas a specification must be drawn for one particular contract built at one 
particular time under one particular set of conditions. 

Specification and Reinforcement.—Reinforcement should be arranged so 
that it can be wired together into a strong self-supporting skeleton. If this is not 
done, either the steel is pushed out of place as the concrete is rammed or the 
concrete is not properly rammed for fear of displacing the steel. 

Specification and Design.—High stresses and small clearances suitable for 
a large structure could not be obtained or maintained on a small structure, and 
different standards of design are required for different sizes and types of contract. 


Specification and Concrete Literature.—Of the three groups associated 
with the concrete industry—contractors, consulting engineers, and laboratory 
technicians—by far the most writing is done by the academic fraternity. If 
concrete is to develop we must have a balanced literature. If contractors cannot 
be persuaded to become more vocal, then the flood of theory must be checked to 
preserve the balance. 


Some Conclusions. 


Fig. 2 shows an interesting example of the use of different water-cement ratios. 
The two specimens were made of the same materials and in the same way except 
for the amount of mixing water. That on the left was made of a medium dry 
mixture (slump about 5 in.) and that on the right of a very dry mixture (slump 
about 1 in.). These specimens, heavily reinforced, were made vertically and 
hand-rammed. In these circumstances the wetter mixture is a good one and 
the drier mixture a very bad one. But if these were small precast products 
made on a vibrating table the wetter mixture would shake to pieces and the dry 
mixture would settle into good solid concrete. With a change of conditions the 


January, 1951. 7 


| 
AS 
Fig. 2. 
4 
q 


G. P. MANNING. 


good mixture becomes a bad one, and vice versa. There is no such thing as 


a fundamentally good mixture, and no such thing as a good standard specification. 

The writer has encountered many opinions on concrete, some expressed as 
such, some implied in codes of practice or in specifications. These opinions are 
based on undoubted and undisputed facts, and have been deduced therefrom 
by intelligent and logical reasoning. Most of them are wrong. Before a jury is 
asked for a verdict the law insists on three things, namely, (1) the truth, 
(2) nothing but the truth, and (3) the whole truth. The law realises that an 
opinion based on anything less than the whole truth may be completely wrong. 
A specification may comply perfectly with some of the links of the “ concrete 
chain ’’ and some of the conditions on the site, but it will be a bad specification 


“Foundations of Structures."’ By C. W. Dunham. 

(London : McGraw-Hill Book Co. 1950. Price 64s.) 
THE keynote of this book, which is one of 
the best of recent publications on the 
subject, is that planning foundations is 
more of an art than a science. Although 
addressed mainly to young engineers the 
book will serve as a refresher course to 
those interested in the subject, since it 
deals not only with simple and com- 
bined bases subjected to concentric or 
eccentric loads, but also with the design 
and construction of rafts, retaining walls, 
waterproofing, piles, cofferdams, open and 
compressed-air caissons, piers and abut- 
ments of bridges, and chimney founda- 
tions. There are only passing references 
to foundations for oil-storage tanks. Of 
special interest is the brief account of 
present-day views on the resistance of 
earth to pressures. The author has 
avoided writing a treatise on the theory 
of soils mechanics,” and adopts through- 
out a practical attitude which embraces 
the broader principles of the strength and 
settlement of soils based largely on com- 
mon sense and the limited use of labora- 
tory tests. The many numerical examples 
are a good feature commonly omitted from 
studies of “‘ soils mechanics.”’ 

The fact that this is an American book, 
and that most of the examples are in the 
United States, need cause no difficulty to 
readers elsewhere, because generally. the 
terms are those used in this country, and 
a short glossary gives the meanings of 
some geological and associated terms. 
The word “ foundation ”’ is used variously 
to mean the ground on which the structure 
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rests or that part of the structure (called 
the “‘ substructure ’’) the main purpose of 
which is to transmit the weight of the 
structure (or superstructure) to the 
ground. The diagrams are very clear, 
and those depicting actual and probable 
failures are more graphic than the alterna- 
tive of many words. 


“ Building Construction and Drawing.” Part 1. 
Elementary Course. By George A. and A. M. Mitchell. 
{London : B.T. Batsford, Ltd. 1950. Price 108. 6d.) 


Tuis is the 20th edition of a book that 
has been used by students for more than 
fifty vears. Ithas been again revised and 
includes many new illustrations. 


“The Analysis of Concretes."" By S. RK. Bowden and 
E. H. Green. (London: H.M. Stationery Office. 
1950. Price 9d.) 

Aw account of the method used at the 

Building Research Station for analysing 

set concrete. 

** Calculo de Concreto Armado."" By T. van Langen- 
donck. Vol. Il. (San Paulo: ‘ortland Cement 
Association of Brazil. 1950. No price stated.) 

THis volume of more than 600 pages 

on reinforced concrete design is in the 

Portuguese language and the numerous 

examples are in the metric system. It 

deals only with beams, and rectangular 
beams in particular, but includes com- 
bined stresses and prestressed concrete. 

The subject is thoroughly discussed, and 

many matters commonly omitted from 

books on design are dealt with at length, 
as, for example, direct force combined 
with bending about an oblique axis. 

There are more than 500 diagrams and 

24 design tables. 
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RESIDENTIAL FLATS AT EDINBURGH. 


Reinforced Concrete Residential Flats at 
Edinburgh. 


THE Westfield estate at Gorgie, Edin- 
burgh, comprises six eight-story blocks of 
flats (A to F) constructed in reinforced 
concrete (Fig. 1). The blocks, which con- 
tain 88 flats and are each 30 ft. wide, are 
arranged in plan in the form of a crescent. 


Blocks B and C are curved in plan to an 
inner radius of 150 ft. Block D is 58 ft. 
long, and the other blocks are about 8o ft. 
long. The story height is 9 ft. 10 in. in 
the lowest story, 9 ft. 4 in. in the upper 
stories, and 11 ft. in the classrooms of the 
nursery schools in the top stories of blocks 
Ato D. In block E there is a basement 
12 ft. deep, 60 ft. long, and 45 ft. wide, 
containing a heating chamber and fuel 
store. 

The columns, beams, floors, stairs, and 
balconies are of reinforced concrete 
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(Fig. 2). The exterior walls are to in. 
thick and comprise an outer leaf of 2-in. 
precast concrete slabs, a 34-in. cavity, and 
a 44-in. brick inner leaf. The slabs are 
erected with continuous vertical joints 
(Fig. 3) and are carried on an exposed 


projecting nib 44 in. deep at each floor. 
The end walls and the walls between the 
blocks and around*the stair-wells and lift- 
wells are of brick. Partitions are of 3-in. 
hollow-tile construction. At the expan- 
sion and contraction joints (Fig. 7), which 
occur between the blocks except between 
blocks D and E, the columns and beams 
are doubled and a 4}-in. brick wall is built 
in each block with a 3-in. cavity between 
the walls of adjacent blocks. 

The structures are designed to carry the 
loads specified in the British Standard 
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Code of Functional Requirements of 
Buildings, ‘“‘ Chapter V,’’ and the design 
of the reinforced concrete members is in 
accordance with the B.S. Code of Practice 
CP.114 (1948). The reinforcement (Fig. 2) 
in columns is round mild steel bars; else- 
where, including the stirrups in the beams, 
it is twisted square bars the permissible 
stress in which is 27,000 lb. per square inch. 


(CONCRETE) 

The ground at the site, which is nearly 
level, consists of 11 ft. of loose gravel and 
2 ft. of soft silt overlying boulder clay. 
The buildings are supported on 350 cast- 
in-situ piles of 16 in. to 18 in. diameter, 
each pile being reinforced with six §-in. 
bars and }-in. helical binding of 6-in. 
pitch. The piles are from 17 ft. to 22 ft. 
long and are driven into the clay in groups 


beo~wee 


&% 


aes 


| 


Fig. 2. 


Transverse Section. 


— 
} q | 
| 
| | 
= 10 January, 1951. 


RESIDENTIAL FLATS AT EDINBURGH. 


of two, three, or four under each column. 
There are no piles under the basement of 
block E, the weight of this structure being 
carried on reinforced concrete pad founda- 
tions cast integral with the basement floor 
and bearing on piers of plain concrete 
which extend not less than 6 ft. into the 
clay. As the water-table is about 5 ft. 
below the surface, the basement is water- 
proofed with a double layer of impervious 
sheeting weighing 10 lb. per square yard. 
The sheeting passes between the basement 
floor and the tops of the piers; between 
the piers it is laid on 3 in. of lean concrete, 
and is continued up the outside of the 
basement walls where it is protected by 
44 in. of brickwork. 

— The ground floors are constructed with 

‘ig inverted trough-shape beams (Fig. 6), 

ed Wet oS, ae 5 ft. to 8 ft. 6 in. long, 16 in. wide, and 
mag 7 in. deep, precast at the site. The 
hollow was formed by No. 10-gauge 
pressed steel moulds, 11 in. to 12 in. wide 
and 5 in. deep, having 1-in. lips on each 
edge, and in lengths of 3 ft. and 6 ft. over- 
lapped to give the length required. The 
precast beams bear on the pile caps and 
on rectangular cast-in-situ beams (Fig. 5) 
which span between the pile-caps. The 
finish of the ground floor is }-in. mastic 
asphalt laid on 1-in. mortar screed in 
living rooms and 1}-in. granolithic in 
kitchens and passages. 

The upper floors (Figs. 4, 6, and 8) are 
cast-in-situ ribbed slabs, 7 in. and 9 in. 
deep, the spaces between the ribs being 
formed by the steel moulds used for the 
precast beams. In the straight blocks the 
ribs are 34 in. wide at the bottom, and in 
the curved blocks 5 in. wide, the reinforce- 
ment being bent in situ to suit the curve. 
Hardwood fillets are cast in the bottom 
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Fig. 3.—Wall Slabs. 


Fig. 5.—Cast-in-Situ Beams of Ground Floor. 
January, 1951. 
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Fig. 6.—Details of Floors. 


of the ribs (Fig. 4) for the attachment 
of ceilings. The finish to the upper floors 
is ¥-in. timber boards on runners in living 
rooms and classrooms, and 2}-in. grano- 
lithic in kitchens and passages. The play- 
ground on the roof is finished with grano- 
lithic. The roofs are covered with 2 in. 
to 4 in. of breeze concrete on which is 
bituminous sheeting. 

Details of the expansion joints between 
the structures are given in Fig. 7. The 
3-in. gap between the roof beams of 
adjacent structures is covered by a 
16-gauge zinc plate (D) 9 in. wide; this 
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is secured to the structural concrete on 
one side by 3-in. sherardised rag-bolts and 
is free to slide on the other side. There 
is a }-in. gap in the breeze concrete (B) 
and the asphalt (A), in which is inserted 
a strip of bituminous expansion-joint 
filler (C). The 1-in. gap between the double 
columns is closed by a strip of impervious 
sheeting (F) similar to that used in the 
basement. The joint is continued as a 
rebated joint through the wall slabs and 
is sealed with a plastic filler (E). 
Water-pipes, drains, and flues from the 
incinerators (one of which is provided in 


JONT BETWEEN BLOCKS. 


Fig. 7.—-Expansion Joints. 


January, 1951. 


ic | 
\ 
| | | | a 
12 


Fig. 8.—Construction of Upper Floor. 


each flat) are contained in two vertical 
ducts in each block. The sides of the 
projecting part of the ducts are of re- 
inforced concrete and are used as 
columns. 

The mixture of the concrete is about 
1:2:3 by volume, the materials being 
washed sand, crushed whinstone, and 
ordinary Portland cement. A_ weigh- 
batching machine (Fig. 9) is used and is 
loaded by a }-cu. yd. mechanical shovel. 
The weights of the materials in each batch 
are corrected to allow for the moisture in 
the aggregates and for particles of sand 
larger than # in. The concrete is mixed 
in two mixers and is discharged into 


petrol-driven wheelbarrows, which are 
lifted to the upper floors by hoists. 

Work commenced on the site in July, 
1949, piling commenced in September 
and was completed by December, 1949. 
It is expected that the first block of flats 
will be occupied sometime this year. The 
buildings were designed for the Edinburgh 
Corporation by Messrs. Williamson & 
Hubbard, F./A.R.1.B.A., the consulting 
structural engineers being Messrs. Kinnear 
& Gordon. The contractors are Messrs. 
Hepburn Brothers, Ltd. The wall slabs 
are made by the Scottish Orlit Co.,, Ltd., 
and the piles were driven by the Franki 
Compressed Pile Co., Ltd. 


Fig. 9.—Concrete Mixing Plant. 
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Recent German Books on Concrete. 


“Statik Leichtverstindlich Da it.” By Z. 
Stiegler. Part IV. (Berlin: Wilhelm Ernst & Sohn. 
1950. Price 3.60 DM.) 

Tuis addition to a series of small books, in 
the German language, deals briefly with 
some common problems in the design of 
structures, including moving loads and 
influence lines, bending of irregular sec- 
tions, jointed and continuous beams, 
three-pin arches, two-pin rigid frames, 
bending combined with compression of 
reinforced concrete members, horizontal 
shearing stresses in timber beams, and 
plate girders. 


By E. Loser. 12th edition. 

(Berlin : Wilhelm Ernst & Sohn. 1950. Price 12 DM.) 
THE twelfth edition of this well-known 
book, in the German language, differs from 
the previous edition only by some small 
alterations and additions to comply with 
the latest German regulations. The 
design table originally based on a tensile 
stress of 21,350 lb. per square inch 
(1500 kg. per square centimetre) is re- 
placed by one based on 22,750 Ib. per 
square inch (1600 kg. per square centi- 
metre) to conform to the new regulations 
for bridges. 


Die Zweiseitig rte Platte." By H. Olsen and 
F. Reinitzhuber. (Berlin: Wilhelm Ernst & Sohn. 
1950. Price 16 DM.) 


From the differential equation of the 
curvature of a planar slab supported along 
two edges, formule for bending moments 


and deflections for slabs of any ratio of 
length of sides and for any loading are 
derived by consideration of influence 
areas. Numerous tables and diagrams 
enable the results to be applied to design 
and provide means of determining the 
amount of main reinforcement and dis- 
tribution bars in slabs spanning in one 
direction. 


** Lehrbuch fir Betonbauer.”’ By H. Rietli. (Berlin: 

Wilhelm Ernst & Sohn. 1950. Price 4.80 DM.) 
In this booklet of 89 pages, in the German 
language, concrete practice is described 
for resident engineers, clerks of works, 
and other supervisors. The composition, 
making and placing, curing, properties, 
and behaviour of concrete under various 
external influences are briefly described. 
The illustrations include several photo- 
graphs of appliances used in Germany for 
vibrating concrete. 


“Der Stahihochbau.”” By B. C. Kersten. 
(Berlin: Wilhelm Ernst & Sohn. 
15.60 DM.) 

Tuis is an introduction to the practical 

design of steel buildings. Fabrication 

and workshop practice are dealt with, and 
consideration is given to the design of 
riveted connections and welding. The 
purpose of the book is to give sufficient 
practical information to enable a student 
to work usefully in a design office, intricate 
calculations being avoided. 


5th edition. 
1949. Price 


B.S. CODE OF PRACTICE 


FOR REINFORCED CONCRETE 
Explanatory Handbook now Available 


(CP. 
114-1948) 


now ready. 
Glanville, and is indi 
128 pages, 25 illustrations, 51 tables. 
Price 9s.; by post, 9s. 6d. 


14 DARTMOUTH STREET, 


An “ Explanatory HANDBOOK ON THE British STANDARD CopE oF PRACTICE FOR THE 
Srructurat Use or Norma REINFORCED CONCRETE IN Buripincs by W. L. Scott, M.Inst.C.E., 
W. H. Guanvitte, C.B.E., D.Sc., M.Inst.C.E., and F. G. Taomas, Ph.D., B.Sc., M.Inst.C.E., is 


CONCRETE PUBLICATIONS LIMITED 


The work follows the same lines as the well-known Handbook on the D.S.L.R. Code by Scott and 
le to reinforced concrete designers. The Code is printed in its entirety. 


In Canada and U.S.A., 2.10 dollars. 


LONDON, S.W.1, ENGLAND 
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CONCRETE IN THE TYNE TUNNELS. 


Concrete Construction in the Tyne Tunnels. 
“SHELL” DOMES OVER ENTRANCES. 


THE two tunnels under the river Tyne 
between Jarrow on the south bank and 
Howdon on the north bank, which were 
commenced in 1947, are now nearing com- 
pletion and comprise a tunnel of ro ft. 6 in. 
internal diameter for pedestrians and one 


of 12 ft. diameter for cyclists. The scheme 
includes a tunnel for vehicles, the con- 
struction of which is postponed. The two 
tunnels are parallel under the river but 
are connected at each end and at one 
intermediate point. Access is by a lift 
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Fig. 1.—-Concrete Head-wall. 
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giving direct access to the pedestrian 
tunnel and by escalators at each bank. 
The length of each tunnel between the 
bifurcations is about 890 ft., in addition to 
which there are about 190 ft. of horizontal 
and inclined tunnels for the escalators. 
The lift shafts are 15 ft. diameter and 
about 85 ft. deep, and are used as working 
shafts. The escalators, which are thought 
to be the longest in the world, are 170 ft. 
long and are contained in_ tunnels 
18 ft. 6 in. diameter inclined at 30 deg. 
to the horizontal. The short length of 
horizontal tunnel between the bifurcation 
and the foot of the escalators is 23 ft. 6 in. 
diameter. The roofs of the entrance halls 
to the escalators are reinforced concrete 
domes. 


The Tunnels. 


The tunnels and shafts are lined with 
cast-iron segments filled between the 
flanges with fairly dry 1:10 concrete, 
which is placed without shuttering except 
at the crown of the tunnels. The inner 
faces of the tunnels are rendered and. tiled. 
The greatest depth of water and earth 
over the tunnels at high-water ordinary 
spring tides is about 65 ft. The ground 
through which the tunnels are bored is 


CONCRETE 


variable, and towards the north bank com- 
prises mainly water-logged coarse shingle 
in the lower part of the bores and silt and 
similar soils in the upper part. About 
two-thirds of the length of the tunnels 
from the north bank were therefore driven 
with a shield in compressed air at 40 lb. 
per square inch ; compressed air was in 
use for about twenty months. Towards 
the south bank a stratum of clay above the 
bore provided a seal and in this part the 
tunnels were driven in free air. Driving 
proceeded for the full size of the bore from 
both banks simultaneously. 

The head walls at the bifurcations, 
where the tunnels of 10 ft. 6 in. and 12 ft. 
diameter meet the 23-ft. 6-in. tunnel 
(Figs. 1 and 2), are of plain concrete 
4 ft. 6 in. thick, and are faced on the river 
side with 1-in. welded steel plates. The 
concrete walls provide the structural 
stability and the steel plates form the seal. 

The floors of the tunnels are designed 
for a superimposed load of 100 Ib. per 
square foot and are constructed of precast 
reinforced concrete slabs supported at 
their ends on concrete benching projecting 
from the lining and intermediately on pre- 
cast concrete beams and posts. The con- 
struction of the floor of the cyclists’ tunnel 
is shown in Fig. 3; the floor in the 


Fig. 2.—Head-wall at Change of Section. 
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Fig. 3.—Cross Section of Floor of Cyclists’ Tunnel. 


pedestrians’ tunnel is similar but ts about 
1 ft. 6 in. less in width. Below the central 
bay of the floor there is a gas main. The 
slabs over the side bays, the spaces below 
which are ventilation ducts, are 2} in. 
thick and generally about 1 ft. 8 in. wide, 
and are reinforced with hard drawn wire 
fabric placed } in. from the bottom of the 
slab and weighing 2} lb. per square yard 
in the cyclists’ tunnel and 1{ lb. per square 
yard in the pedestrians’ tunnel. The mix- 
ture of the concrete is 1:1$:3; the 


aggregates are generally j-in. whinstone — 


and sand complying with the requirements 
of grade A of B.S. No. 882. The }-in. 
topping contains }-in. crushed granite. 
The parts N (Fig. 3) of the concrete 
benchings are made up to the level of the 
floor with granolithic, with a carborundum 
finish, after the slabs are in position and 
the mortar joints have set. There are 
about 1000 slabs over the side bays in 
each tunnel. Steel bed-plates with holes 
for lifting-keys are cast in some of the 
slabs. The slabs over the central bay are 
similar but are 1} in. thick. 


The Domes. 


The domes over the two entrance halls 
to the escalators are concrete shell struc- 
tures almost elliptical in plan, with a 
major axis of 60 ft. 6 in. and a minor axis 
of 54 ft. 6 in. between the inner faces of 
the continuous precast concrete lintel 
(A in Fig. 4) on which the roof is sup- 
ported. The lintel is carried on a brick 
wall (Fig. 5) beyond which the roof canti- 
levers about 5 ft. ; the canopy so formed 
is concentric with the dome and provides 
protection for the windows. A layer of 
bituminous felt (G) between the lintel and 
the roof enables the dome to move without 
restraint and without imposing horizontal 
thrusts on the lintel. The rise of the dome 
is 8 ft. and the radius in the vertical plane 
is 60 ft. The ratio of the clear span to the 
rise is 7-5. The thickness of the concrete 
shell is 2} in. except for a distance of 9 ft. 
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from the lintel where it increases gradually 


until at the lintel it is 9 in. 
tions of the concrete are 1:1}: 3 with 
j-in. coarse aggregate. The domes and 
cantilevers are designed for a uniformly- 
distributed load of 30 lb. per square foot, 
which allows for the effects of wind, snow, 
and other superimposed loads, in addition 
to the weight of the dome. The dead 
weight is about half of the total design 
load. 

The reinforcement (Fig. 4) comprises 
principally a tension ring of mild steel 
bars (D) over the lintel and hard drawn 
welded steel wire fabric (E and K) in the 
shell and cantilever. The four 1-in. bars 
(D) are in long lengths bent to a radius of 
about 30 ft., and at the splices, which are 
staggered, there is an overlap of 3 ft. 6 in. 
The bars, the design stress in which is 


The propor- 
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18,000 lb. per square inch, are bound at 
9 in. centres by }-in. links the upper parts 
of which project through the meshes of the 
fabric (E). Reinforcement comprising 
}-in. bars (H) placed radially at 2 ft. 
centres is provided in the bottom of the 
domes at the springing, and is laced with 
several }-in. bars bent toa radius of about 
25 ft. and overlapping 1 ft. 9 in. at the 
splices. The weight of the fabric (A) in 
the greater part of the dome is about 
42 lb. per square yard ; in the top of the 
lower part of the dome and the cantilever 
the weight of the fabric (E) is about 
9} lb. per square yard. The tensile stress 
in the fabric does not exceed 25,000 Ib. 
per square inch, and the cover of concrete 
is not less than ? in. 

The centering was constructed of steel 
tubes (Fig. 6). The circumferential tubes 
were in short straight lengths. The radial 
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tubes were curved in a vertical plane and 
provided a support at about 18-in. centres 
for light metal ribs of inverted-V cross 
section (B in Fig. 4), which are generally 
at 4-in. centres and to which is wired 
small-mesh expanded metal (Fig. 7) which 
acts as reinforcement resisting secondary 
bending. After placing the reinforcement 
(Fig. 8) the concrete was deposited on the 
expanded metal in concentric bands each 
about 3 ft. wide commencing at the spring- 
ing and proceeding towards the crown. 
Timber shuttering was provided for the 
cantilevered canopy (Fig. 9), which was 
not concreted until the domes were com- 
plete and the centering removed, so that 
the slight outward movement of the 


springing of the dome due to stress in 
the tension band due to the dead weight 
did not impose a strain on the canopy. 
The rough soffit of the slab formed by 


Fig. 5.—Lintel to carry Dome over Entrance Hall. 
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Fig. 6.—Tubular Steel Centering and Expanded Metal in Position for Dome. 


Fig. 8.—Dome in Course of Construction. 
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** Shell’? Dome over Entrance Hall. 


depositing the concrete on the expanded 
metal acts as a key for 1 in. of asbestos- 
cement, which was sprayed on the under- 
side of the dome. The top of the dome 
and canopy is covered with bituminous 
felt treated with aluminium. 

Domed roofs were preferred because of 
the uninterrupted space provided around 


Bound Volumes of 
** Concrete and Constructional 
Engineering ”’ 


BINDING cases for annual volumes of 
“Concrete and Constructional En- 
gineering ’’ can be supplied in cloth- 
covered boards lettered in gold on the 
spine with the title, volume number, 
and year of publication. Copies for 
binding should be sent post paid to 
Concrete Publications, Ltd., 14 Dart- 
mouth Street, London, S.W.1. Where 
possible, missing numbers will be sup- 
plied at the published price to make 
up incomplete sets, but as many of 
the numbers published during the past 
few years are not available it is advis- 
able to ask the publishers whether they 
have the numbers required before send- 
ing incomplete sets. The cost of cloth- 
covered lettered cases is 4s. 9d. for 
each volume. The cost of supplying 
a case and binding a volume is ros. 10d., 
including packing and carriage. 
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the tops of the escalators, and because of 
the large saving in steel. The consult- 
ing engineers are Messrs. Mott, Hay & 
Anderson, and the contractors Messrs. 
Charles Brand & Son, Ltd. The domes 
were designed by Mr. C. V. Blumfield, and 
the sub-contractors for their construction 
were Messrs. Purdie, Lumsden & Co., Ltd. 


Congress on Prestressed 
Concrete. 


As part of the celebration of the 75th 
anniversary of its foundation, the Associ- 
ation des Ingénieurs sortis des Ecoles 
Spéciales de Gand (A.I.G.) is holding an 
international congress on prestressed con- 
crete at Ghent from September Io to 13, 


1951. The president of the organising 
committee is Professor G. Magnel. The 
congress will discuss all systems of pre- 
stressed concrete, and a special tribute 
will be paid to M. Freyssinet, who is con- 
sidered to be the real pioneer of pre- 
stressed concrete. The languages of the 
congress will be French, English, and 
Dutch. Papers are invited on any aspect 
of the design and construction of pre- 
stressed concrete. Manuscripts submitted 
before April 15, 1951, will be printed and 
distributed before the congress. Further 
information may be obtained from the 
secretary, M. F. G. Riessauw, 59 rue 
neuve St. Pierre, Ghent, Belgium. 
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PRESTRESSED CONCRETE GIRDER BRIDGE. 


A Continuous Prestressed Concrete Girder 


Bridge in France. 


A RoaD bridge (Fig. 1) constructed during 
1949 at Neufchatel-en-Bray, France, is 
154 ft. long and is a continuous pre- 
stressed concrete girder structure of three 
spans across a stream, a double-track 
railway, and two roads. The two outer 
spans (Fig. 2) are each 59 ft. long and the 
middle span 36 ft. The bridge carries a 
road 29 ft. 6 in. wide and two footpaths 
each 2 ft. 104 in. wide. The construc- 
tional depth is about 2 ft. 


on bogies (Fig. 7), enabling it to be moved 
laterally across the bridge. 

When all the precast prestressed con- 
crete beams were in position, transverse 
cables, (A) in Fig. 3, each cable containing 
twelve wires of o-2 in. diameter, were 
threaded through holes in the beams, the 
anchorages for these cables being in the 
parapet beams. The gaps between the 
flanges of adjacent beams were filled with 
concrete, (E) in Fig. 3, and the transverse 


Fig. 1. 


Construction. 


In each span there are twenty-two 
precast beams which, before erection, 
were prestressed to act as simply-sup- 
ported beams carrying only themselves. 
The prestressing cables are of the Freys- 
sinet type and each contains twelve 
wires of 0-2 in. diameter sheathed in bitu- 
minous paper. Rapid-hardening Port- 
land cement was used and the cables, 
which were laid in the moulds before the 
concrete was placed, were stretched four 
days after casting the beams. The beams 
for the middle span (Figs. 4 and 5) were 
lifted into position by a locomotive crane. 
The beams for the end spans were cast on 
an approach ramp and, while slung one 
at a time from a steel beam, were slid into 
place across the gap between the two piers 
(Fig. 6). The steel beam was mounted 
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Bridge at Neufchatel. 


cables (A) were stretched and anchored so 
as to produce a transverse compression. 

The continuity between the three spans 
was effected as follows. The beams across 
the middle span have no top flange (except 
the parapet beams) and the bottom flange 
is curtailed a short distance from each 
end. The beams over the end spans have 
a top flange throughout except for a dis- 
tance of about 12 ft. from the end sup- 
ported on the inner piers. For this dis- 
tance only there is a top flange, as is seen 
in Fig. 7. Concrete blocks, (F) in Fig. 2, 
in which anchorage cones are embedded, 
were cast between the beams at the 
change of section and, when the blocks 
had hardened, three longitudinal cables, 
(D) in Fig. 2, of twelve o-2-in. wires 
extending between the anchorages (F) 
were placed across the middle span in each 
space between the beams. Transverse 
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PRESTRESSED CONCRETE GIRDER BRIDGE. 


cables (B), similar to (A), were placed 
next, and cables (D) were then stretched 
and anchored, thus combining the simply- 
supported beams into a structure con- 
tinuous over three spans. The spaces 
(G) between the webs of the beams in the 
central part of the bridge were then filled 
with concrete, thus encasing the cables 
(D). The transverse cables (C), also simi- 
lar to (A), were then placed and sur- 
rounded with concrete, and cables (B) and 
(C) were stretched and anchored, thus 


The equivalent elastic limit of the high- 
tensile steel is 178,000 lb. per square inch 
and the tensile strength 200,000 Ib. per 
square inch. The working tensile stress 
in the wires after deductions for losses is 
assumed to be 121,000 Ib. and 128,000 Ib. 
per square inch. The permissible stresses 
in the concrete are given in Table I. 
Loaps.—In addition to the weight of 
the structure at each stage of construc- 
tion, the bridge is designed to carry an 
ordinary live load, which is briefly either 


Fig. 4.—Prestressing Beams for Middle Span. 


making the deck a fully prestressed slab. 
The reinforced concrete caps (H) of the 
middle piers add to the structural depth 
of the beams at the intermediate sup- 
ports, thereby increasing the resistance 
to negative bending moment. 


Design. 


The concrete in the structure was 
vibrated and had a minimum strength of 
6750 lb. per square inch at 90 days. The 
behaviour of the bridge under test load 
agreed very closely with that expected 
from the calculations. The total quan- 
tity of concrete is 413 cu. yd., and the 
structure contains 25-6 tons of high- 
tensile steel and 2-4 tons of mild steel. 
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a uniformly-distributed load of 230 lb. per 
square foot on the roadway and 87 Ib. per 
square foot on the footpaths, or a train of 
six lorries each of 25 tons on the end spans 


TABLE I.—PERMISSIBLE STRESSES (Ib. per 
square inch). 


Maximum Minimum 


Beams during manu- 
facture . 
Before construction 
of superstructure 
Completed structure : 
No live load ‘ 142 (compression) 
Ordinary live load 142 
Military live load 


142 (tension) 


142 (tension) 
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PRESTRESSED CONCRETE GIRDER BRIDGE. 


Fig. 5.—Erecting Beams for Middle Span. 


and three similar lorries plus three axle- 
loads of 10 tons each on the central span. 
The alternative military loading is 80 tons 
on the roadway of the end spans and 75 
tons on the middle span; this loading 
includes a vehicle of 70 tons. The live 
loads are multiplied by from 1-13 to 1-19 
to allow for impact. 

BENDING MoMmENTs.—The average 
bending moments and shearing forces at 
Six Critical sections are calculated for the 


total width of the deck assuming freely- 
supported spans, and are increased to 
allow for some of the twenty-two beams 
being subjected to greater bending 
moments than others. The theories of 
M. Guyon (“ Annales des Ponts et Chaus- 
sees,’’ September and October, 1946) are 
applied to determine the increase and to 
calculate the transverse bending moments 
due to various positions of the live load. 
It is assumed that, in order to allow for 


Fig. 6.—Method of Erecting End Spans. 
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subsequent continuity, the end spans are 
go per cent. and the central span 80 per 
cent. of their true lengths. The average 
bending moments are increased by 1-24 
for the ordinary live load on beams in the 
central part of the deck, and 1-38 for the 
military load on beams at about the third 
points of the width of the deck when the 
70-tons vehicle is placed eccentrically on 
the bridge. 
STRESSES.—The 


areas and_ section 


PRESTRESSED CONCRETE GIRDER BRIDGE. 


multiplied by the eccentricity of the cables 
at the section at different stages of con- 
struction. At the middle of the end 
spans the force in the cables is about 137 
tons, the eccentricity is almost 9 in., and 
the bending moment is therefore 2,780,000 
in.-lb. The corresponding values at the 
middle of the central span are about 
98 tons, 2} in., and 522,000 in.-lb. 

The total force P, in the 63 cables pro- 
vided for continuity over the intermediate 


Fig. 7.—Erecting Peams for End Spans. 


moduli of three of the critical sections, 
namely, about the midspan of the end 
span, the middle of the central span, and 
the centre-line of the intermediate sup- 
port, are given in Table Il. The bending 
moments at these sections due to various 
conditions of loading during construction 
and the consequent stresses are also given. 
The effect of the prestress is given separ- 
ately for the initial condition of the 
beams considered as freely supported and 
when the force in the continuity cables is 
acting. The stress due to the initial pre- 
stressing forces P is based on a direct 
compression P and a moment equal to P 
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supports is about 1310 tons, and the 
secondary (or supplementary) bending 
moment due to this force over the central 
span and parts of the end spans (Fig. 2) is 
about 5,650,000 in.-lb. The method of 
calculating this bending moment is given 
later. 

The corresponding moments and con- 
sequent stresses due to prestressing alone 
are given in Table I1. When the stresses 
due to the weight of the structure, the 
live loads, and the prestressing are 
known, the critical stresses are calculated 
by combining the component stresses in 
the most adverse manner at each stage of 
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PRESTRESSED CONCRETE GIRDER BRIDGE. 


TABLE II.—COMPONENT AND RESULTANT STRESSES. 


Sections Middle of end span Middle of central span 


Full width of deck 


Full width of Intermediate support 


Properties of cross One beam deck os One beam = 
sections as cast pleted as cast Bottom 
flange Complete 
cast 


Cross sectional area 


(sq. in.) 310 8320 333 8600 12,350 16,650 
{ Modulus of section 
(in.*) : 
With reference to top 1°34 X 10° 36°6 x 10* 1°27 x 28-3 x 48°5 x 10” 85-8 10? 
With reference to 
bottom ... 1°03 X 10° 25°9 X 1°63 x 10° 40°0X 10" 48-5 10° 93°4X 108 


ii Stress ii Stress Stress 
Component stresses Ben ne Ben = Bending 
(Ib. per sq. in.) _ moment | moment moment 
(in.-Ib. x 10%) Top Bottom x 10°) Top Bottom | (i--Ib. x 10%) Top Bottom 


Weight of beam (1) +1480 +1103 —1422 +493 + 385 —299 
Cast-in-situ. concrete 
supported by 


separate beams (2) +230 |+17% —222 +98 +77 —59 -- 
Ditto supported by 22 | 
beams . . (3) +65 +1 —3 + 3440 +121 —85 — 3300 —38 +36 
Superstructure com- 
plete see + 10,400 +282 —398 — 4030 — 82 +82 | —8900 —102 +92 
Ordinary live load : 
Positive B.M. (5) + 33,700 +913 —1204 + 23,600 +48 —48 +4340 +50 —43 
; Negative B.M. (6) — 3090 — 84 +119 — 15,100 — 533 +377 | —31,300 —361 +332 
Military live load : 
Positive B.M. (7) + 41,400 +1121 — 1636 + 18,700 + 384 — 384 +4260 +50 —46 i, 
Negative B.M. (8) — 3460 —95 +134 — 22,100 —777 +550 — 38,200 —444 +408 aH 
Prestress : 
Initial (beams simply 
. (9) — 2780 —1074 +3670 — $522 +256 
Final(continuity)(10) — 2670 —73 +102 + 960 +377 +319 + 26,700 +498 —85 r: 


Maximum resultant 


stresses (Ib. per sq. in.) Summation Top Bottom Summation Top Bottom Summation Top Bottom 


Due to dead load and 


prestress : 
Compressive . (A) (1, 2,3,4,9,10) +397 — (1, 2, 3, 9, 10) +1216 (3, 10) +459; — 
(B) (1, 9) — +2247, (1, 2, 3, 10) +942 | (3, 4, 10) 1 
Due to dead and live ae 
loads and _pre- 
stress : 
Compressive. (E) (A, 7) +1518 — (A, 4, 5, 6, 7) +1518 (3,4,5,10) +407. — 
(F) (B, 2, 3, 4, 8, 10) _— +1861 (B, 3, 4, 5, 6, 7, 8) _ +1434 ~=«(3, 4, 8, 10) _— +451 
Tensile — (3, 4, 8, 10) —87 
(H) (3, 4,7, 20)| — | —3 


construction and on completion. The combined with the dead load and final 
maximum combined compressive and ten- _ prestress may be 1861 lb. per square inch, 
sile stresses are also given in Table Il. It and occurs at the bottom of the deck at 
is seen that the greatest compressive stress, the middle of the end span. A tensile 
2247 lb. per square inch, is caused by the _ stress of 85 lb. per square inch due to the 
dead load and initial prestress. This dead loads and the final prestress occurs 
stress occurs at the bottom of the beams at the bottom of the part of the head of 
at the middle of the end spans and is the intermediate pier cast monolithically 
due solely to the initial prestress and with the deck and, due to the dead and 
the weight of the beam. The greatest live loads and the final prestress, there is 
stress produced by the military live load a tensile stress of 87 lb. per square inch 
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PRESTRESSED CONCRETE GIRDER BRIDGE. 


at the top of this part. These stresses 
should be compared with the permissible 
stresses given in Table I. The conver- 
sions from the metric system of the data 
in Table 11 are approximate. 

The combination of the compressive 
and shearing stresses due to the dead and 
live loads and the final prestress cause 
practically no principal tensile stresses. 

SECONDARY BENDING MomEnts.—The 
method of determining the secondary 
bending moments M, at the intermediate 
supports is given in the following calcula- 
tions; these are based on metric units 
and the conversions are approximate. 

Assume that /, and /, are the lengths of 
the end spans and central span respect- 
ively, e the eccentricity generally, e, the 
eccentricity of the cables at the midspans 
of the end and central span, e, the eccen- 
tricity for a length of about 0-6 m. (2 ft.) 
on each side of the intermediate sup- 
ports, J the moment of inertia generally, 
and /,, 7,, and J, the moments of inertia 
respectively at the midspan of the end 
spans, at the midspan of the central span, 
and for a length of 0-6 m. (2 ft.) on each 
side of the intermediate supports. The 
moments of the prestressing force P, in 
the continuity cables are P,e, and P,é. 
The equation of bending moments is 


(7 + + i, + i, P., 
Az 


the terms in which are values of — 


Ti’ and 


the summations are therefore 
2q 
0 0 


*x(l — x)dx (24 
2, = ; 
I 0 I 


"te(l, — x)dx 


In each span, * is measured towards the 
right from the support. The moments of 
inertia are: J,, 0-130 m.* (312,000 in.‘) ; 
I,, 0-163 m.* (391,000 in.*) ; J,, 0-807 m.* 
(1,940,000 in.*). The effective lengths of 
the spans are: /,, 18 m. (59 ft.); 4, 
11 m. (36 ft.). Substituting these values 
and integrating, the terms in the left- 
hand side of the bending-moment equa- 
tion have the following values (in metric 


units) : 2°3; = 34; d 
pa 4235 pa = 345 am 


2, 
ia = 11-1. Therefore the left-hand side 
2 


of the bending-moment equation equals 
87-4M,. 

Considering the right-hand side of the 
equation, it must be noted that P, com- 
mences to act at the section where 
* = 14°5 m. (47°6 ft.) in the end span. 
By integrating (in metric units) 


16°5¢, + 0°7306;. 


25 
~ 43°31 + 


+ = 59°8e, + 


Since e, is 0-282 m. (11} in.) and e, is 
é, — 0°222 m. (that is e, — e, = 8} in.), 
substitution in the bending-moment 
equation gives 


874M, 

= — [59°8(e, — 0-222) + 
and, since P, is 1336 metric tons (1310 
tons), the secondary bending moment is 
given by 


M, = — 1336[(0-71 x 0-282) — 0-152] 


= — 65 tons-metres, 


that is 5,650,000 in.-lb. 


“CONCRETE SERIES” BOOKS 


A complete catalogue of ‘* Concrete Series ’’ books 
on concrete design and construction, precast concrete 
and allied subjects will be sent on request. 


Prices are given in sterling and dollars. 
CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, 


S.W.1 


January, 1951. 


ENCINEERIN 
| | 
x 4 
? 
27 


PILES 87 FT. LONG AT PLYMOUTH. 


CONCRETE! 


Piles 87 ft. Long at Plymouth. 


For the foundations of part of the new 
coaling wharf at Plymouth ‘“‘ B”’ power 


station, now in course of construction for’ 


the British Electricity Authority, there 
are precast reinforced concrete piles 87 ft. 
long. The wharf, which replaces an old 
timber wharf on the same site, is a rein- 
forced concrete structure 575 ft. long 
supported on concrete-filled cylindrical 


Fig. 1. 


piers 3 ft. 6 in. in diameter and precast 
concrete piles 18 in. square. The piers 
bear on a hard limestone with an irregular 
surface, which forms the head of a sub- 
terranean cliff the face of which crosses 
the site of the wharf. It is therefore 
necessary for part of the wharf to be 
supported on foundations bearing on the 
foot of the cliff, and it is here that the 
long piles were required. 

The piles (Fig. 2), of which there are 
33, are 21 in. square and, although they 
were 87 ft. long when driven, they were 
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lengthened in situ to 107 ft. in some cases. 
Cast-iron rock-type shoes, each about 
5 cwt. in weight, were provided. The 
main reinforcement is four 1}-in. bars, 
each in two-or more lengths connected 
by a double-V butt weld. The welds are 
staggered so that no two occur at one 
cross section and each is strengthened 
by two 1-in. splice bars (A) 4 ft. 6 in. long. 


Moulds for Piles. 


The links are } in. diameter and are gener- 
ally at 6-in. centres except near the ends 
of the pile where the spacing is 3 in. 
For a length of 71 ft. 6 in. commencing 
7 ft. from the head the pile is hollow, 
the cavity being formed by 14-in. dia- 
meter No. 18-gauge steel tubes (B) in 


lengths of 4 ft. The tubes are connected 
by an internal coupler (C). In the solid 
parts of the pile ordinary steel forks (E) 
are provided to retain the bars in position, 
but where the cavity occurs two sets of 
four projecting metal lugs (D) are welded 
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PILES 87 FT. LONG AT PLYMOUTH. 


Section B-B. 
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PILES 87 FT. LONG AT PLYMOUTH. 


on the couplers. The cover of concrete 
outside the bars is 13 in. The mixture 
of the concrete is 1:1: 2. 

The piles were cast on the site five at a 
time in wooden moulds (Fig. 1) in a 
covered bay. Lifting holes were pro- 


CONCRETE 


were lifted (Fig. 3) by a 15-tons derrick 
crane after having been brought within 
reach of the pile frame by a mobile crane. 
Driving was done by a 5-tons semi- 
automatic steam-hammer operating on 
an 85-ft. steel frame with extended 


Fig. 3.—Slinging a Pile 87 ft. Long. 


vided 17 ft. 3 in. from the tip and 
15 ft. 9 in. from the head, that is at 
about 0-2 and 0-185 of the length from 
the respective ends. The holes were 
formed by welding wrought-iron tubes of 
1}-in. bore (F) across two of the couplers, 
which were drilled accordingly. 


The piles 


leaders (Fig. 3). The drop of the hammer 
was 4 ft. and the piles were driven to 
refusal. 

The consulting engineers are Messrs. 
L. G. Mouchel & Partners, Ltd., and the 
contractors Messrs. John Laing & Son, 
Ltd. 
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REINFORCED CONCRETE GRANDSTANDS. 


Reinforced Concrete Grandstands. 


Two unusual reinforced concrete grand- 
stands are shown in the accompanying 
illustrations. Figs. 1 and 2 show a grand- 
stand incorporating a cantilevered shell 
roof recently erected at Madrid, and 
Figs. 3 and 4 give details of a similar 
structure at Cartagena, Columbia. 

The structure at Madrid (Fig. 1) is 


spring two semi-arches. Adjacent semi- 
arches meet along a sloping line. The rise 
of each semi-arch is 4 ft. 7 in. above the 
gutter at the column head, at which point 
the thickness of the slab forming the semi- 
arch is 6 in. At the front edge the rise 
is 1 ft. 7} in. and the slab is 2 in. thick. 
The back part of the roof is supported on 


described in an abstract from ‘La 
Revista Nacional de Arquitectura’’ in a 
recent number of “ Die Bautechnik ’’. 
The seats or steps are supported on arches 
of 16 ft. 6 in. span, which are continued 
to the rear to support the ceiling of the 
great hall. The roof over the seating is 
a hyperboloidal shell and cantilevers a 
distance of 42 ft. beyond the columns, 
which are immediately behind the tiers 
of seats (Fig. 1). The structural element 
in this roof is a “ butterfly ’’ member 
comprising a central rib from which 
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Fig. 2.—Cross Section of Grandstand at Madrid. 


two rows of columns and anchored at the 
edge by vertical tie-rods 16 ft. 6 in. apart 
and connected to the main frames of the 
hall. 

The details of the reinforcement in the 
grandstand at Cartagena are shown in 
Fig. 4 (reproduced from ‘“ Beton-und 
Stahlbetonbau ’’). The sizes of the bars 
are in millimetres (25 mm. = 1in.). The 
construction occupied 160 days. The 
seats are Z-shaped beams supported on 
the lower part of the main beams, which 
are curved parabolically like a letter C 
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70+}. 3.80 — 


Fig. 4.—-Details of Reinforcement of Grandstand at Cartagena. 


and are at 35 ft. centres. The roof slab because of the large salt-content of the 
is a reinforced concrete shell having a least sea-air. The concrete in the frames had 
thickness of 1}in. (4cm.). Reinforcedcon- a compressive strength of 2000 lb. and 
crete was used for this structure mainly — that in the shell 3000 lb. per square inch. 
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Fig. 3.—Grandstand at Cartagena. 
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SCOTT & WILSON, M/M.LC.E. 


Architects : 
POWELL & MOYA, A/A.R.1.B.A. 


Contractors : 
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THE SYSTEM OF SHUTTERING 
USED 
IN THE CONSTRUCTION OF THE 
CITY OF WESTMINSTER 
PIMLICO HOUSING SCHEME 


(Director of Housing: JOHN HUGHES, B.Arch. F.R.1.B.A.) 


A. A. BYRD & CO., LIMITED. 
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NOW OFFER 
WIGKHAM «= LIFT & FORCE 
DIAPHRAGM PUMPS —= x Delivery head up 


feet 
for immediate 
hire or sale! 


%* No stuffing glands 
% Odourless 


Whe of tubular seaffoldieg 
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% Suction lift up to 26 feet 


HIRE PLANT 


is maintained in 
first class condi- 
tion by highly 
skilled mechanics, 
thus ensuring 
trouble-free run- 
ning whilst in 
operation. 


Is as exclusive in design as it is in performance, it achieves more work for 
less effort, has a lower cost of maintenance and a longer effective life— 
BECAUSE the suction and discharge efforts are now shared equally between 
TWO diaphragms while the pump is effectively employed on BOTH the upward 
and the downward strokes. 


SCAFFOLDING (GREAT BRITAIN) LTD 


Plant Division ; 

MITCHAM, SURREY 
Telephone: MiTcham 3400 (18 lines) 
Telegrams: SCAFCO, MITCHAM 


S.G.B. 


_) 


Branches at: ABERDEEN - BIRMINGHAM - BOURNEMOUTH - BRIGHTON - BRISTOL - CAMBRIDGE 


CARDIFF - DOVER - DUBLIN - DUNDEE - EDINBURGH - EXETER - GLASGOW - HULL 


. LEEDS 


LIVERPOOL - MANCHESTER - NEWCASTLE - NOTTINGHAM - OXFORD - PLYMOUTH - PORTSMOUTH 


SOUTHAMPTON - STOKE-ON-TRENT - SWANSEA 


xxii 
7 
02 | 
| 
| 
| = 
| 4 to ’ 
| 2 
093 
ote 
by 


RECONSTRUCTION OF QUAY WALL, ROTTERDAM. 


Reconstruction of Quay Wall, Rotterdam. 


THE accompanying diagrams, which are 
from ‘‘ Cement ” (Amsterdam), show the 
principal stages in the reconstruction of 
a damaged reinforced concrete quay wall 
in the harbour at Rotterdam. The wall, 
shown at (X) in Fig. 1, is 410 ft. long 
and is of counterfort construction sup- 
ported on a slab carried on inclined and 
vertical piles. The stages of the con- 
struction (Fig. 1) are: (I) A row of steel 


sheet-piles is driven behind what remains 
of the original slab and a layer of sand 
is placed on the bed of the harbour ; 
(Il) Temporary piles to support the 
timbering are driven from a light floating 
piling-frame, and a king-pile to support 
the end of a temporary gantry is driven 
from a heavier floating piling-frame ; 
(III) A row of steel sheet-piles is driven 
by the heavier floating crane in front of 


2 


Fig. 1.—Stages in the Work. 
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RECONSTRUCTION OF QUAY WALL, ROTTERDAM. (CONCRETE 


QUANTITIES 


410 FT. 
26,000 


DESCAIPTION 
DRIVE ABAR PILING 
CEPOSITING SAND 
PILING 
COFFER DAM 490 FT. 
REINFORCED CONCRETE PILE 
SLAB 1,300 CUYD. 
REMOVING SHORING 
WALL UP TOUNDERSIDE OF COPING 
COMPLETING REAR PILING 
DRAINAGE, ETC. 
WITHDRAWINO COFFER DAM 
FILLING 
SCOPING 


900 
AO FT. 


490 FT. 
13,000 
SeSFT. 


Fig. 2.—-Time Schedule. 


the site of the wall, timbering is placed 
within the cofferdam thus formed, and 
the gantry to carry the main pile-driver 
is erected over the cofferdam. (IV) The 
cofierdam is dewatered and another layer 
of sand is deposited within the coffer- 
dam; the driving of the permanent 
vertical reinforced concrete piles is com- 
menced. (V) The remaining vertical and 
inclined piles are driven and more sand 
is laid up to the level of the underside 
of the slab. (VI) Concrete is batched 
and mixed in plant erected on a pontoon 
and is supplied by a floating crane which 
grabs the materials from barges; the 
concrete is distributed by a chuting plant 
and is deposited to form the slab on the 
sand filling. (VII) The timbering in the 


cofferdam is removed and the first lift 
of the front wall is concreted. (VIII) 
The sheet-piles in front of the wall are 
extracted and the counterforts are con- 
structed. (IX) Removal of the front 
sheet-piles permits the filling within the 
cofferdam to fall and attain its natural 
slope; the sheet-piles behind the wall 
are cut down to the level of the slab ; 
filling is deposited above the slab to form 
the deck of the quay. The coping of 
the wall is constructed and the work 
completed. 

The time-schedule for the construction 
of the quay wall is shown in Fig. 2. All 
preparatory work was completed before 
the beginning of the period shown on the 
diagram. 


Wood as Reinforcement. 


In reference to a note in our number for 
September, 1950, on the use of wood as 
reinforcement, Mr. A. Badian, of Haifa, 
writes: ‘‘ About the year 1913 Dr. 
Marcichowski, of the Szkola University, 
Lemberg, published a booklet on the 
reinforcement of concrete beams with 
wood. In 1919 Dr. von Emperger pub- 
lished in ‘ Beton und Eisen’ a series of 
articles entitled ‘Holz und Schilf als 


Ersatz des Eisens in der Zugbewehrung ’ 
(‘ Wood and Reeds as a Substitute for 
Steel for Tensile Reinforcement’). I 
have no doubt that the suggestion, which 
has now been,revived in Hungary, pro- 
bably due to the shortage of steel, will be 
found once more to be impracticable.” 
[It is reported that one at least of the 
pioneers of reinforced concrete in France 
first used wood as reinforcement.—Ed.]} 


Consultant in Precast Concrete. 


Mr. R. H. BaumGarTeN has retired from 
his post in charge of the precast concrete 
section of the Cement & Concrete 
Association. For many years before he 
joined the Association, Mr. Baumgarten 


34 


was well known as a consultant and 
technical adviser in the precast concrete 
industry, and he has now resumed inde- 
pendent practice at 90 Thornton Avenue, 
London, W.4. 


January, 1951. 
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Although we endeavour to maintain the 
“Stribar’’ service in reinforcement 
bars, deliveries from warehouse stocks 
in the London area are in present 
conditions not always possible. By a 
telephone call to Sloane 4533 it is 
always possible, however, to ascertain 
the latest position. 


UNITED STRIP & BAR MILLS, 8-10, GROSVENOR GARDENS, LONDON, S.W. 1 
Branch of the United Steel Companies Limited 
WORKS THE ICKLES SHEFFIELD 
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Tue fifteen-story reinforced concrete 
tower illustrated in Figs. 1 to 3 (from 
“ Engineering News-Record ’’) is a re- 
search laboratory and is 154 ft. high. 
The floors cantilever from a central well 
of 13 ft. minimum diameter. The nine 
main floors (Fig. 2) are 40 ft. square and 
the six intermediate floors are 38 ft. in 
diameter. The well contains lifts, stairs, 
and services. Except for a parapet of 
brick and concrete at each floor level, the 
walls are of glass between aluminium 
stanchions. The floors (Fig. 3) are of 
cellular construction, the top slab being 


Fig. 1.—Structure During 
Construction. 
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UNUSUAL REINFORCED CONCRETE BUILDING. 


An Unusual Reinforced Concrete Building. 
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Fig. 2.—Cross Section. 


24 in. thick, and the bottom slabs varying 
from ro in. at the well to 7} in. at the 
parapet for the main floors and from 
5 in. to 34 in. for the intermediate floors. 
The main circumferential reinforcement 
bars in the slabs are lapped and welded. 
The secondary reinforcement in the slabs 
is expanded mesh welded at points of 
contact. 

The structure, which contains 9,000 
cu. yd. of concrete and 1,042 tons of rein- 


Specialities Allied to— 
CONCRETE & BUILDING PRODUCTS | 
iacluding Accelerators, Retarders, Hardeners, 
Waterproofers, Oilproofers, Cement Paints, etc. 
For full particulars please write 

ALLIED BUILDING COMMODITIES 
LITTLE ROYD, HUDDERSFIELD. 
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which is stiff clay. 


Fig. 3.—Details of Floors. 


forcement and weighs 7,150 tons, is sup- 
ported by a central reinforced concrete 
shaft extending 50 ft. into the ground, 


BURTON- 


FOR SALE 
Surplus to Requirements 
| BEST QUALITY STEEL MOULDS 
by well-known maker 


7 New flag moulds 3" o” x 2° o” x 2” 
a’ o” x 2° 2” 
Slightly used str aight rb moulds 
3° 0” 10” 5” 
» ext. radius kerb moulds 
o” x 10” & 
2 em » int. radius kerb moulds 
ia 


8 


Bridge Works, HOPE, Nr. Sheffield. 


ON-TRENT 


HESTERFIELO WORKSOP 


NEWARK 


LOCK 


BELPE 
OERBY 


Full particulars from BiakeLtey (Hops), Lrp. 


Trent Gravels 
10,000 tons per week 
Washed & Crushed |} In. to } in. 


eres shown shove. Prompt 
ond prices 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 
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The PNEUMATIC 


m= for lining - repairing 
and reconditioning 


Applies Concrete 
and similar materials 


to any surface. 


BOULDER EQUIPMENT LTD. 


18 HIGH STREET - BARNET - HERTS. 
ENGLAND: 
TELEPHONE: BARNET 4/4! 


** Naybro ”’ Stone has been specified 
by leading Architects and Engineers 
for bridges, industrial and residential 
structures of all kinds in many parts 
of the country. It is a material of 
superior quality produced by ex- 
perienced craftsmen, and can be 
supplied to any design, texture, and 
finish at an economical price. In- 
clude our name on your list for 
future contracts. Quotations sub- 
mitted without obligation. 


NAYBRO STONE LTD. 


LONGTON, STOKE-ON-TRENT 
Telephone : Longton 3905! 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word: minimum tos. Other miscella- 
neous advertisements, 4d. a word: 10s. 
minimum. Box number 1s. extra. 


Advertisements must reach thie office by 
the 23rd of the month preceding publication. 


HIS MAJESTY’S COLONIAL SERVICE. 
MALAYA. 


A vacancy has occurred in the Department of Drainage 
and Irrigation, Malaya, for an Assistant Civil Engineer. 
The duties include surveys and preparation of designs for 
irrigation works and water control, execution of works 
by contract and direct labour. 


Appointment will be on probation for permanent and 
pensionable employment in the incremental scale 
$430 + 30- $900 per month ({602 + 42-{1260 per 
annum at present rates of exchange), initial salary depend- 
ing on experience and war service. Cost of living allowance 
is payable at approved Government rates (present rates 
50%, of substantive salary subject to the following maxima : 
£525 per annum for married officers with dependent 
children, {420 per annum for married officers without 
dependent children, {210 per annum for single officers). 
Expatriation pay, which is pensionable, is paid at rates 
varying from {126 to {231 per annum. Free passages 
for officers, and if marned for their wives and children, 
are granted on first appointment and on leave. Generous 
home leave on full pay is granted after a first tour of 3 to 
4 years, the length of tour decreasing with length of service. 
Malayan Income Tax is payable at low rates. 


Candidates must be British subjects, age preferably 
between 24 and 35. They must be exempt from, or have 
passed, Sections A and B of A.M.1.C.E. and have had at 
least 2 years’ civil engineering experience. Preference 
will be given to those with experience gained in River 
Catchment Boards. 


Engineers employed by local authorities in the United 
Kingdom can preserve superannuation rights. 


For a form of application and further information, 
write, giving brief particulars of age, qualifications and 
experience to the DirEcToR OF RECRUITMENT (COLONIAL 
Service), The Colonial Office, Sanctuary Buildings, Great 
Smith Street, London, S.W.1. Please mention this paper 
and quote No. 27329/24. 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers required by old-established firm of civil 
engineering contractors in Leeds. The positions are 
permanent and progressive to suitable men, and the work 
is varied andinteresting. Write stating age, qualifications, 
experience, and salary required. Applicants selected for 
interviews will be provided with travel vouchers and 
reasonable out-of-pocket expenses. Apply in confidence 
to Box 2400, CONCRETE AND CONSTRUCTIONAL ENGINEER- 
InG, 14 Dartmouth Street, Westminster, S.W.1. 


SITUATION VACANT. Required Deputy to Design 
Manager for engineering department in Birmingham. 
Should have all-round experience of reinforced concrete 
design and able to control staff. The minimum age is 32 
re. and the post offered is permanent and p sive. 
alary according to qualifications andexperience. Five-da 
week and Pension Scheme in operation. Write, giving full 
— to Box C.C.991, at 191, Gresham House, London, 
C.2. 
SITUATION VACANT. Consulting engineer requires 
designer-draughtsman with first-class experience in 
structural steelwork and/or reinforced concrete for re- 
sponsible position in London office. High salary and 
good prospects for suitable applicant. Write in confidence, 
stating age, qualifications, and full details of experience. 
Box 2434, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, Westminster, S.W.1. 


SITUATION VACANT. Engineer-agent to take full 
charge of large civil engineering contract inS.W. Previous 
experience in similar capacity essential. Salary up to 
£3,500 p.a., according to qualifications and experience. 

eply, stating names of previous employers, with dates, 
age, and very brief particulars of other qualifications. 
Box 2437, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, Westminster, S.W.1. 


JANUARY, 1951. 
EDUCATIONAL. 


THE POLYTECHNIC 
309 REGENT STREET, LONDON, W.1 


Mechanical and Civil Engineering Department 


A course of six lectures on 
PRESTRESSED CONCRETE 
will be given at The Polytechnic by 
F. W. Girrorp, 

B.Sc. (Hons. Eng.), D.L.C., A.M.1L.Struct.E., 
Lecturer in Prestressed Concrete in the Univer- 
sity of London at the City and Guilds College of 

Engineering. 
The course will be held on Fridays at 7 p.m., com- 
mencing on February 9th, 1951. 

Fee: 10s. 
Further details and entry form may be obtained on 
application to the Director or Epvucartion. 


SITUATION VACANT. Outside manager wanted by 
progressive firm of structural engineers and contractors 
specialising in precast reinforced concrete construction. 
This is a position with good prospects for the right man, 
who must be a first-class organiser with capacity for detail, 
with experience of concrete or steel erection involving the 
handling of heavy components, and sufficient knowledge of 
all trades to supervise completion of buildings. House 
available, Midlands. Write, stating age, training, experi- 
ence, and salary required. Box 2431, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
Westminster, S.W.r. 


SITUATIONS VACANT. Drawing office in Victoria 
Street requires one senior and one trainee draughtsman 
for detailing work in prestressed concrete. Applications 
in writing. Box 2438, Concrete anp CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, Westminster, S.W.1. 


SITUATIONS VACANT. Civil engineering designer 
draughtsmen required for Middle East duty by large oil 
company. Candidates, age desirably 28-35, must have 
had not less than 5 years’ practice, including minimum 
2 years in drawing office, and should also possess technical 
school background and qualification to H.N.C. Incre- 
mental salaries plus substantial allowances and free fur- 
nished quarters. Pensionable post. Paid home leave 
every two years. Married applicants must be prepared 
for initial 2-3 years’ separation. Write, with record of 
experience and quoting No. 51, to Box 3851, c/o CHARLES 
Barker & Sons, Ltp., 31 Budge Row, London, E.C.4. 


SITUATION VACANT. Senior Reinforced Designer 
required for ermanent staff of consulting engineer's 
office in Central London. Applicants must possess several 
years’ experience in a responsible position in first-class 
reinforced concrete specialists’ offices. Excellent position 
for the right person. Applications will be treated in 
strictest confidence. Write, giving full details, to Box 
No. 2442, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, Westminster, S.W.1. 


WANTED. 


WANTED. Sectional wooden building 36’ by 20’ or 30’ by 
20° required. Must be in good condition. Lennox 
ImpLemeEnts, Corve Street, Ludlow, Salop. 


SITUATIONS WANTED, 


SITUATION WANTED. Reinforced concrete designer- 
draughtsman with 20 years’ experience in designing and 
detailing all types of reinforced concrete structures, and 
competent in working on his own initiative, seeks a respon- 
sible position. Box 2441, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, Westminster, S.W.1. 


PROFESSIONAL SERVICES. Qualified structural en- 
gineer with 20 years’ experience in the design of reinforced 
concrete structures undertakes to prepare complete designs 
working details, bills of quantities, and bending schedules. 
Box 2440, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, Westminster, S.W.1. 
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MISCELLANEOUS ADVERTISEMENTS 
(Continued) . 


FOR SALE. 


OFFERS INVITED for large quantities of M.S. formwork 
for concrete shuttering, panels, clamps and corner 4 
all in good condition. Detailed list on application to 
Rosert M. Douctas (Contractors), Ltp., Trostre Works, 
Lianelly, Carms. 


FOR SALE. Offers invited for large quantities of Larssen 
1 G.B. and 2 G.B. sheet piling, also Appleby, Frodingham 
type, all in lengths ranging 15’-0” to 20’-0", in good con- 
dition. List forwarded on application to Rosert M. 
Doveras (Contractors), Lrp., Trostre Works, Lianelly, 


Lining a Sewer with Pumped 
Concrete. 


AN 8.-ft. horseshoe-shape sewer 3} miles 
long in Oregon is being lined with concrete 
which is brought into the tunnel through 
the manhole shafts which are at intervals 
of about 1000 ft. At the bottom of the 
shaft the concrete is placed in an agitator 
on a trolley, which is drawn by an electric 
locomotive to a pumping plant in the 
tunnel. The concrete is discharged on to 
an elevator that takes it to a hopper for 
remixing before it is fed into a concrete 
pump. The concrete is pumped through 
a pipeline 600 ft. long and deposited 
behind steel shutters. The thickness of 


MISCELLANEOUS. 


FOR SALE. New 2§-in. bore rubberised canvas suction 
hose with coiled rust-proofed wire insert in eo rt 
lengths. ros. and 5s. per length, carr. paid. Small orders 
C.W.O., please. Woopriztp & Turner, Burnley. Tele- 
phone: Burnley 3065. 

FOR SALE. Offers invited for limited quantities of 
Kwikform concrete shuttering. 24” x 24” wallforms, 
clamps, runners,etc. Also Kelvin-Grundy type shuttering. 
All in excellent condition. Full list of treme available 
on to Rosert M. Dovctas (Contractors), 
Lrp rostre Works, Lianelly, Carms. 


FOR SALE. Stothert and Pitt Vibratory Compacting 

and Finishing Machine. Suitable for the construction of 

concrete rafts 22 ft. to 26 ft. 6 ins. wide without ch 

of centre tubes. Vibrat and screeding beams for 22 ft. 

= 25 ft. wide rafts inaieded. May be seen at Stevenage. 
Price £2,680. Write Box 405, c/o Geo. Murray (Advt.) 

Led. 184, Strand, London, W.C.2 


the lining is about 9 in., and the lining 
of the walls and roof is completed before 
the invert is placed. 

It is reported in ‘“‘ Engineering News- 
Record ”’ that before this method was 
adopted some of the tunnel was lined by 
using two pumps, one immediately below 
a manhole shaft and the other starting 
near where the concrete was being placed 
and brought towards the shaft as the 
operation of placing moved in that 
direction. The pumps were connected 
by an 8-in. pipeline which at times 
was 1300 ft. long. This method was 
abandoned because of the difficulty of 
preventing plugs forming in the long 
pipeline. 


TRIANCO 
G Type 
block Making Machine 


This machine is capable of making 100-125 
blocks per hour. Designed for the production 
of partition slabs, but by means of additional 
fitments, hollow blocks, etc., can be made. It 
embodies the well-known TRIANCO double 
toggle mechanism for exerting simultaneous 
pressure at the top and bottom of the block or 
slab. Can be supplied with or without jolting 
attachment. 


TRIANCO LIMITED 
imber Court, East Molesey, Surrey 


Telegrams ;: TRIANCO EAST MOLESEY. 
Telephone : EMBerbrook 3300. 


concrete 
BLOCKS 


TRIANCO 


BLOCK-MAKING MACHINES 


January, 1951. 
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DATA FOR PRICING REINFORCED CONCRETE. 


DATA FOR PRICING 
REINFORCED CONCRETE. 


Materials. 
(Delivered in London area.) 


AGGREGATES (per cu. yd.).—Washed sand, 17s. 
Clean shingle: } in., 15s. 2d.; $in., 17s. 6d. 
Thames ballast, 15s. 94. Broken brick, 
j in., 17s. 6d. 

CEMENT (per ton, delivered at Charing Cross).— 

Portland cement, 6 tons and upwards, 69s. 
1 ton to 6 tons, 74s. Paper bags and non- 
returnable jute sacks 12s. extra. 


Portland, 6s. above ordinary 


7 a — 6d. in 6-ton loads; paper bags 


12s. extra. i 
Aquacrete, 31s. 6d. above ordinary Pertland ; 
aper bags 12s. extra. 
(buff, red, and khaki), i in 6-ton loads, 
t10s. 6d.; paper bags 12s. extra. 
Snowcrete, 19s., paper bags. 
“*Super-Cement,” 31s. 6d. per ton above ordin- 
ary Portland cement (bags 12s. extra). 
High-alumina cement, 1 ton amd upwards, 


226s. 6d. per ton; paper bags 12s. perton | 


extra. 
Snowcem paint, 56s. per cwt. inc. containers. 
SuuTTeRING.—Fur prices of timber, refer to S.R. & 
O., 1949, No. 1079 (price ts. 14.) and No. 94 
(price 5d.) issued by H.M. Stationery Office. 
REINFORCEMENT.—Mild steel round bars (per 
cwt.): gin. to 2§ in., 28s.2d. in. to 

4 in.,29s. § in., 29s. 8d 2 in., 31s. 


Materials and Labour. 


(Contracts up to £5000. Inc. 10 per cent. profit.) | 


PorTLAND CEMENT CONCRETE, I : 2: 4.— 
Foundations, 2s. 2d. percu. ft. Columns, 2s. 5d. 
per cu. ft. Beams, 2s. 5d. per cu. ft. Floor 
slabs 4 in. thick, 6s. 10d. per sq. yd. j Do., 
5 in., 8s. 7d. ; Do., 6 in., ros. 3d. ; Do., 7 in., 
12s. Walls 6 in. ‘thick, 10s. 3d. per sq. yd. 
Add for hoisting 3s. 6d. per cu. yd. above 
ound floor level. Add for rapid-hardening 
ortland cement 2s. per cu. yd. 
REINFORCEMENT.—Mild steel round bars, includ- 
ing cutting, bending, fixing, and wire ( 
cwt.)—+} in. to in., 48s. 6d. ¥% in. to in., 
43S. 6d. % in. to 2§ in., 42s. 
SHUTTERING AND SUPPORTS.— 
Walls, 155s. per square. 
Floors (average 10 ft. high), 160s..per square. 
In small quantities, 1s. 8d. per sq. ft. 
Columns, average 18 in. by 18 in. (per sq. ft.), 
1s. 8d.; in narrow widths, 2s. 
Beam sides and soffits, average 9 in. by 12 in. 
(per sq. ft.), 2s.; im narrow widths, 2s. 2d. 
Raking, cutting, and waste, 5d. per lin. ft. 
Labour on splays, 3d. per lin. ft. 
Small fillets to form chamfers, 6d. per lin. ft. 


Wages. 


The —- of BM on which the above prices 
are: Carpenters and joiners, 35. 
per hour hour pour (carpenters 2d. a day tool money) ; 
urers, 2s. 6d.; Men on mixers and 

hoists, 2s. 7d. ; Bar-benders, 2s. 8d. 


This column is specially compiled for “ Concrete and 
Consiructional Engineering," and is strictly copyright. 
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VERTICAL VIBRATION 


Cruciform table-top design ensures 
equal vibration over the entire area. 


ZERO-SLUMP MIXES efficiently consolidated 
JOHNSON “MAXIBRATER” 


Accommodates any precast work up to 10-ft. lengths. 
Let us know your problems 


A leading firm of contractors and precast concrete manu- 
facturers in the Midlands has obtained the following results 
with our “ Maxibrater”’ vibrating tables ;— 
AVERAGE COMPRESSIVE STRENGTH OF 5,858 LB. 
PER SQUARE INCH (AND IN SOME INSTANCES 
WELL OVER 8,000 LB.), IN WEEKLY TESTS OVER 
12 MONTHS (NAME ON REQUEST). 

Write for Folder X /24. 


Perfect Roadmaking 
AT SPEED and 
LOW COST... 


SHIN SON 


VIBRATING HAND SCREED 


Perfect consolidation obtained, with smooth 
or rough (non-skid) surface, at approx. 4 ft. 
per minute. STANDARD MODEL (illus- 
trated) completes 130/150 cu. yds. or 900 sq. 
yds. of 6-in. ‘NO SLUMP” CONCRETE 
PER DAY. Finishing pass tro ft. per 
minute. Write for Folder S/24. 


C. H. JOHNSON 
(Machinery) LTD. 


X/8/24, Adswood Stockport 
For further details and full h ph 


London : Pollards 3133. Bristol : 
Cardiff 44130. Newcastle-on-Tyne : 23810. Yorkshire : 
55165. Lancashire : Gatley 4404. Midlands: 9048 
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THIS WINTER 


continue concreting 


without interruption 


USING 
CEMENT 


THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE, TOTHILL STREET, LONDON, S.W.1. 


G. & T. EARLE LTO., WILMINGTON, HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., PENARTH. GLAM 
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FRED MITCHELL SON 


LIMITED 


RIVER PLACE- CITY ROAD: MANCHESTER 


Telephone. Central FOIE 9 
AND 


57 VICTORIA STREET - WESTMINSTER: LONDON S-WI 


‘ephone.» Abbey 7/ 


Published by Concrete PusiicaTions Ltp., 14 Dartmouth Street, London S.W.1. Telephone: WHITEHALL 4581 
Printed by BuTLer & TANNER LtD., The Selwood Printing Works, Frome and London 
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